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The PROMs that 
Save You Power 





Raytheon SPROMs offer a 75% power savings 
at relatively no sacrifice in speed. 





Power Saving SPROMs 





Raytheon’s unique power 
Switching PROMs (known as 
SPROMs) have built-in power 
down capability. You can plug 
them into existing sockets, and 
see a /5% power savings when 
the SPROM is in the stand-by 
mode. 


Your overall system power 
requirements are dramatically 
reduced while increasing equip- 
ment reliability. 





High Reliability 


All Raytheon PROM wafers are 
fabricated on MlL-certified 
lines. From beginning to end 
all devices receive the highest 
level of quality available. Com- 
mercial and military devices 
receive the same basic pro- 
cessing. The final result is a 
complete product line available 
over the full -55°C to +125°C 
temperature range. 
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Power Consumption of a 16-Bit Wide 
PROM Array Utilizing (2K x 8) PROMs or SPROMs 
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SPROMs (50% Duty Cycle} 








Proven Technology 


Raytheon’s advanced VLSI 
bipolar nichrome fuse tech- 
nology is used in all PROM 
densities. It’s a proven, highly 
manufacturable process that 
provides excellent yields and 
reliability. 





Package Options 


All products are available in 
all packages. Raytheon has 
the most complete assortment 
of packages available any- 
where. Choose from the new 
Space saving 300 mil Slim 
CERDIP, the standard 600 mil 
CERDIP, Leadless Chip Carriers 
or Ceramic Flat Packages. 





Get the Facts 


Give us a call today. We are 
ready to answer any questions 
about our capability and our 
quality PROM products. 





2 4 6 8 10 12 14 16 
Depth of a 16-Bit Wide PROM Array (Thousands) 
PROMs SPROMs 
Part Number Density Organization Speed Ta, (nS} Power Icc (mA) Part Number Density Organization Speed Ta, (nS} | Power Ie¢ (mA)* 
29671 32K 4096 x 8 80 195 29673 32K 4096 x 8 85 20 

29681 Ct 16K =. 2048x8t—t™S 802020” 180  --29683Cti=<C:t«*é 16K. 2048x8 tt” 8 50 | 
—-29681A 16K =. 2048x8t—~* 5” 180  —«-29683ACttitS 16K =. 2048x8t—~™*S 50 0ti“‘<‘é‘CO]!”!”:SCS™” 
29651” BK 2048x 4” 70 170 =i tt” 8K 2048x4™” 7H 45 
—-29651A 8K 2048x 4s 60 170 =—s29653ACtCt™S BK = 2048x 4” 6 45 
29631 Ct” 8K 1024x8ti—~t*é 70 tt—~«wS 170 = 29633ti(‘i«~C:*W BK = 1024x8tit~«*S 700i (tia 
296318 BK = *1024x8t—~™S 50” 170 = 29633AC—ti~t«*é 8K 1024x8 ss 5 2=—Sti(ié‘ x! 
—-29621—Ct; 4K 512x8tCt™” 6 — 155  =—s«29623Cti‘(‘«‘:«*W 4K s512x8tC~s 70  }©=— 450 
20611 2K 12x40” 5 130 20613 ttt™” 2K i 2x4t—Cts™ 60 45 


"“SPROM Ic¢ is measured in the stand-by mode. 


pPAYTHEONS 


Semiconductor Division 
390 Ellis Street ¢ Mountain View, CA 94043 
(415) 966-7716 


Circle 900 on reader service card 










Wherever you need . 
100 Watts of RE poe 
from 10kHz to 400M... 











Imagine the tremendous versatility | | ~ ance. And will withstand all mis- 
you could enjoy with the extremely matched loads including short and 
wide coverage of just these two open circuits. 


broadband power amplifiers. Now there’s no need to buy a whole 
The ENI 5100L spans the frequency expensive spread of individual units. 
range of 1.5 to 400 MHz with a Class With just these two portable ampli- 
A linear output rating of 100 Watts fiers, you Can work on an almost 
and a flat 50 dB gain. And it will de- Talilali<ome=]are[=me)m-]©)®)|(@-)¢ (eave iaias 
liver 200 \/atts from 1.5 to 200 MHz. 100 Watts... ENI has it covered! 


The ENI 2100L covers the range from For more information, a demonstra- 
10 KHz tol2 MHz witha ClassA linear Both units are solid state. Both units tion, or a full line catalog, please 
output of more thanl00 Watts.Andit, are unbelievably rugged. Uncondition- contact us at ENI, 3000 Winton Road 
too, can deliver 200 Watts over much _ ally stable. Will not oscillate for any South, Rochester, NY 14623. Call 716/ 
of its useful frequency range. conditions of load or source imped- 473-6900, or telex 97-8283 ENI ROC. 


The advanced design line of RF power amplifiers 








ENI products available through ENI Power Systems, Ltd., 23 Old Park Road, Hitchin, Hertfordshire, England SG52JS, Tel: Hitchin 51711, TELEX 82©°>" 
ENI UK G. And: AUSTRALIA: Elmeasco Instruments Pty. Ltd., Concord N.S.W. Australia, Tel: 939-7944 BELGIUM: MCR Electronics Mar’-~’ 
L’Alleud, Belgium, Tel: 02/384.80.62 DENMARK: Instrutek, 8700 Horsens, Tel: 05-611100 EGYPT: Electronic Precision Instrument Co., P\ 
Arab Republic of Egypt, Tel: 860819 FRANCE: Comsatec, 92300 Levallois-Perret, France, Tel: 758.59.10 GERMANY, AUSTRIA: Kontron | 

8057 Eching/Munich 1, Germany, Tel: 89-3188-1 ISRAEL: RDT Electronics Engineering Ltd., Tel Aviv 61210, Israel, Tel: 483211-5 ITALY: \ 


I-20121 Milano, Italy, Tel: 34.52.071 JAPAN: Astech Corporation, Shinjuku-ku, Tokyo 160, Japan, Tel: Tokyo 343-0601 NETHERLANDS: Ko: 

Elektrotechniek B.V., The Hague 2040, Netherlands, Tel: 70-678380 SOUTH AFRICA: Associated Electronics (Pty.), Ltd., Johannesburg, 
Tel: 724-5396 SWEDEN: Saven AB, S-18500 Vaxholm, Sweden, Tel: 0764/31580 SWITZERLAND: Kontron Electronic AG, 8048 Zurich, § 
Tel: 01 62 82 82 UNITED KINGDOM: Dale Electronics, Ltd., Frimley Green, Camberley, Surrey, England, Tel: Deepcut (02516) 50: 
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Two chips set floating-point speed record, 121 
Their 5-megahertz throughput rate for IEEE-format 32-bit 
floating-point operations sets the pace for dedicated number- 
crunching systems that need real-time math capability. 


Major New Developments 


Standard cells become semicustom processors 
Standard-cell-based design houses are aiming their single- 
chip systems at high-volume consumer markets, and even the 
smallest of these companies will get a shot at the business. 
That’s the word from the Custom IC Conference, 93 


Zinc oxide on MOS yields one-chip microphone 

A single chip contains a thin-film acoustic sensor fabricated 
atop C-MOS signal-conditioning and -amplifying circuitry, 48 
Logic design system manages team projects 

A VAX minicomputer helps computer-aided—design work 
stations and office terminals automate not only very large- 
scale integrated-circuit design efforts but their documentation 
and management as well, 127 


Shallower tape drives for mass-storage backup 
A quarter-inch streaming tape drive moves to back up 
Winchester drives in small systems quickly and cheaply while 
keeping the storage media removable, 147 


Electron-beam scanning for real-time SAW images 
A system using an electron beam as a noncontact probe with 
phase-synchronous pulsing re-creates surface-acoustic-wave 
patterns on a cathode-ray tube for dynamic testing of existing 
devices and possible insight into new designs, 132 

Aiding Ada programming 

New tools for developing programs in Ada include a 
superminicomputer compiler and a program-description 
language complete with code analyzer and document 
generator, 157, 159 
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difference, 48 


COMPONENTS 

Zinc oxide piezoelectric sensor on 
n-channel MOS yields one-chip 
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Software links Unix into one unit, 85 
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Speech-recognition system will fit 
into a watch, have 15-word speaker- 
dependent vocabulary, 86 
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projects, 127 
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shows surface acoustic waves in 
action, 132 
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microprocessor ups performance, 
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development of Ada code, 157 
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Highlights 


Cover: Two chips make up a fast floating-point processor, 121 





A pair of chips zoom through 5 million floating-point operations a second, 
laying the groundwork for high-speed array processors that use the standard 
single-precision format of the Institute of Electrical and Electronic Engineers. 
Sharing a common pipelined architecture, one chip is a multiplier and the 
other is an arithmetic and logic unit. 


Battle royal roils the home-computer market, 96 


In keeping with the best traditions of the U.S. consumer-electronics market, 
a real donnybrook is under way among makers of home computers. Price 
cutting in order to gain market share has reached the state of retail warfare, 
and competition from powerful new entrants is strengthening. On the other 
hand, consumers are flocking to buy these inexpensive machines, and the 
aftermarket for software looks to be a bright spot. 


CAE system handles project management, 127 


For large-scale team efforts in electronic design, a computer-aided engineer- 
ing system links work stations to the VAX-11 minicomputer so as to incorpo- 
rate sophisticated project-management tools, as well as logic-design and anal- 
ysis aids. Local data bases are kept in step with the central data base, and 
economical office terminals supplement design work stations. 


Scanning electron beam displays SAW images on TV screen, 132 


To produce real-time TV images of surface acoustic waves, a scanning elec- 
tron-beam microscope operates in a stroboscopic voltage-contrast mode. 
Though there are other SEM techniques, this one best captures SAW high- 
frequency fields in models of filters, convolvers, and delay lines. 


Well-furnished microprocessor is system designer's friend, 143 


A 16-bit microprocessor that incorporates a host of peripheral functions can 
radically simplify the process of system design. In support of that claim, this 
second and final article on the chip examines the design of a personal work 
station for business use. 


Streaming-tape drive challenges floppies as hard-disk backup, 147 


Pared down to fighting trim, a 14-inch streaming tape drive has the form 
factor of a half-height 514-in. 1-megabyte floppy-disk drive, yet can hold 60 
times as much data. Thus it is a strong competitor for the role of backup in 
Winchester hard-disk systems. 


Coming up... 


The changing world of the electronics engineer, an in-depth look . . . incor- 
porating increased functional checks in a tester designed for very large-scale 
integrated circuits. 
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“We Bring You 





Freedom of Speech” 





GENERAL 
INSTRUMENT 


Sales Offices USA: CA, 213-322-7745 or 408-496-0844; FL, 813-577-4024; 

IL, 312-981-0040; IN, 317-872-7740 or 219-291-0585; MI, 313-553-4330; MD, 301-269-6250; 
NC, 919-876-7380; NH, 603-424-3303; NY, 516-733-3107; PA, 215-643-5326; TX, 214-934-1654. 
EUROPE: Frankfurt, (6103) 23 051; London, Ruislip, (08956) 35700; Milano, (02) 5062648; 
Munchen, (089) 27 24 049; Paris, (1) 365 72 50; Stockholm, (08) 679925; 

ASIA: Hong Kong, (5) 434360; Taipei, (02) 914-6234; Tokyo, (03) 437-0281 





And the Narrator™ line of speech 
synthesis products from General 
Instrument brings you freedom 
of choice, offering speech the 
way you want it. 


Versatile Product Line 

You can choose from a full range 
of speech synthesis products...a 
stand-alone, single chip speech 
processor, a complete voice syn- 
thesis module, add-on memory 
circuits, and control logic interface 
chips. Whatever you need to meet 
your application requirements. 


The Narrator SPO256 single chip 
synthesizer is easily interfaced with 
microcomputer/microprocessor 
based systems directly or through 
General Instrument interface chips. 
lts vocabulary can easily be expand- 
ed with your choice of 16, 32 and 
128K add-on serial soeech ROMs. 


The Narrator VSM2128 speech 
module needs only a power source 
and speaker to start talking. 


Versatile Coding Techniques 
Whichever speech system you 
select — single chip or complete 
module — General Instrument will 
provide speech the way you want it. 
For maximum human likeness, Our 
Linear Predictive Coding (LPC) 
techniques give unsurpassed per- 
formance. And now for even larger 
vocabulary requirements, we offer 
an entire Allophone speech library 
on the SP0256-AL2 single chip. 
Why not give your 
product a new dimen- 
sion — speech from 
General Instrument. 
The way you want it. 
Call the office of 

the Microelectronics 
Division nearest you. 







We help you 
compete.® 





Circle 5 on reader service card 


k 








1000 MHz PULSE 
GENERATOR 


PRINCIPLE FEATURES OF THE 

PG 1000A; 

High-speed ECL/TTL Pulse Generator 

Risetime: 200 ps ECL, 750 Ps TTL 

Transition times (20-80%): 

150 ps for ECL, 500 ps for TTL 

Frequency range: 1 MHz to 1000 MHz 
ECL (350 MHz TTL), extendible to 
dc in EXT MODE. Frequency indi- 
cated by 412 digit LED display. 

Low transient aberration. 

Time-domain Reflectometry through 
separate DRIVER AMPLIFIER. 

Precision duty cycle control. 

Min. pulse width: 500ps ECL, 2 ns TTL. 
Short pulse width also producible 
independent of frequency. 

Variable rise/fall time possible. 

All outputs are truly differential and 
are available simultaneously. 

250 ps GATE on/off capability. 

Output amplitude and offset can be 
set independently for ECL. 

Price: $4950 















































HIGH-SPEED 
PULSE.DRIVERS 


The high-speed driver amplifiers of the 
PG 1000A 1000 MHz Pulse Generator 
are available as separate modules. 
These modules exhibit features and 
performance rather similar as stated 
above. Additionally, the outputs are 
available as voltage or currents or 
both. Output amplitude and offset are 
programmable. 





Four models are available: 1 V (40 mA) 
per side at $795; 2 V (80 mA) per side 
at $995; 5 V per side at $1250; TDR 
unit (40 mA) with reverse termination 
brought out at $950. 


For further details please call or write: 
Colby Instruments, Inc. 

P.O. Box 84379 

Los Angeles, CA 90073-0379. 

Phone: (213) 450-0261 
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Publisher’s letter 





Or a swing to New York last No- 

vember, the top brass of Weitek 
Corp., a 24-year-old Silicon Valley 
outfit, stopped by to tell editor-in- 
chief Sam Weber and microsystems 
editor Steve Evanczuk about an im- 
pressive new chip set. 

“We hear about all sorts of dedi- 
cated chips for all sorts of applica- 
tions,” says Steve, “but Weitek’s 
chips fill a growing need for floating- 
point math chips that are not tied to 
a particular microprocessor. From 
the point of view of a system design- 
er, what is particularly significant is 
that Weitek managed to squeeze so 
much performance out of a pair of 
chips using a format likely to become 
an IEEE standard.” 

So Steve signed up Weitek for our 
cover story (p. 121). It tells just what 
it takes to crunch 32-bit values at 5 
million floating-point operations a 
second, all the while conforming to 
the requirements of the Institute of 
Electrical and Electronics Engineers 
standard 754 for single-precision 
floating-point calculations. 


hen we say that electronics is 

changing the way people work, it 
is really shorthand for saying that 
people are turning to computers and 
new software and building data bases 
to implement their insights into how 
people get the job done. 

Early last fall, solid-state editor 
Rod Beresford went on the trail of 
the engineering work station, doubly 
significant because it changes the 
way engineers are changing the way 
the rest of us work [Electronics, Nov. 
17, 1982, p. 123]. “I saw, and I was 
impressed,” he recalls, ‘“‘yet some- 
thing was missing.” 

That something surfaced during a 
lunch Rod had with Steve Shopbach, 
marketing vice president of Cadtec 
Corp. “He pointed out that on-line 
design can change not only the way 
designs are done, but also the way 
designers are managed,”’ remembers 
Rod. “The idea was that complexity 
extends all the way from chips and 
boards to the interactions among the 
many people that contribute to it.” 
Cadtec’s labors to address those fur- 
ther complexities have now borne 
their first fruit (see “Logic design 


system manages team _ projects,” 
p. 127). “Their [Cadtec’s] approach 
is probably the first of many difficult 
steps in the maturation of design 
automation,” notes Rod. “When the 
big semiconductor and _ systems 
houses say they’re building an inte- 
grated design system, they really 
mean integrated—from the corporate 
information-system mainframe down 
to the personal computers on the en- 
gineers’ desks.” 


Electronics is changing the way 

people play as well as the way 
they work. And playing with a home 
computer is costing less and less. 
Prices have plummeted in recent 
months and almost surely will fall 
still further. “People in the business 
tell me it’s one of the most brutal 
markets going on,” reports Rob 
Lineback, our Dallas bureau chief, 
who did the piece on the home-com- 
puter price wars (p. 93). 

For Rob, the current maelstrom in 
the home-computer market is a tale 
retold. “It looks as if they’re on the 
same road that watches and consum- 
er calculators traveled,’ he says. As 
a native of Dallas, he was on the 
scene when Texas Instruments went 
in and out of the watch business in 
just two years. Rob routinely asked 
people he was interviewing for the 
story if they thought the low-end 
machines now selling for $100 would 
get down to $50 before the slashing 
ends.‘‘No one said ‘no,’” he says. 

Meanwhile, Rob expects there’ll be 
heavy attrition at the low end of the 
market. “Some companies will lose 
their market share and their money,” 
he says. Others, he thinks, may find 
salvation in the market niche just un- 
der $1,200 or so, where systems with 
floppy disks start. And unlike watch- 
es and consumer calculators, he says, 
there may be enough of an aftermar- 
ket in software that companies sell- 
ing computers consoles as loss lead- 
ers may still eke out a profit. 


yl: : 
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Fiber Optics Vocabulary 


The basic reference document on fiber 
optic and lightwave communications for 


those who design, develop, operate, use, © 


manage, or manufacture communica- 
tions or data processing equipment 
and components. * 1400 entries, with 
* inversions and cross-references * 
index of terms. Edited by Dennis 
Bodson. 149 pp., paperback, $12.95 


Practical Applications of 
Data Communications: 
A User’s Guide 


Articles from Data Communications 
magazine cover architecture and 
protocols, data-link performance, 
distributed data processing, software, 
data security, testing and diagnostics, 
communication processors, and 
digitized-voice and data-plus-voice. 
424 pp., paperback, $17.95 


Basics of 
Data Communications 


This compilation of essential articles 
from Data Communications mag- 
azine includes chapters on terminals, 
acoustic couplers and modems, 
communications processors, 
networking, channel performance, 
data-link controls, network diagnostics, 
interfaces, and regulations and 

policy. 303 pp., paperback, $15.95 


Order today, using this coupon! 
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Readers’ comments 





The politics of concern 


To the Editor: Ray Connolly’s ac- 
count of the recent hearings before 
the House Judiciary Subcommittee 
on Immigration, Refugees, and Inter- 
national Law held on March 10 
(“IEEE talks tough on foreign EE 
grads,” March 24, p. 54) was lacking 
in certain important elements. 

In the first place, I was not sup- 
porting the presentation by the Insti- 
tute of Electrical and Electronics En- 
gineers, as the story states. Indeed, I 
appeared as a separate witness repre- 
senting the Committee of Concerned 
EEs. Further, Connolly’s distorted 
account ignored what was perhaps 
the most important element of the 
hearings to American working engi- 
neers—that, for the first time, we 
working engineers have forced the 
the IEEE to reverse its previously 
stated positions. 

Dr. Lewis, who represented not 
just the IEEE but the umbrella orga- 
nization, the American Association 
of Engineering Societies, not only 
strongly urged that a “return home” 
provision be added to the pending 
Immigration Reform and Control 
Act but also clearly stated that the 
survey demonstrating shortages of 
computer and electronics engineers 
that was produced by the employer- 
dominated American Electronics As- 
sociation was fatally flawed. 

I also pointed out to the subcom- 
mittee the many flaws in the survey 
conducted by the AEA. These include 
the perhaps intentionally ambiguous 
wording of the questions and the re- 
ply sheet and, more obvious, the 
faulty method of obtaining the data. 
For example, since many competing 
employers of engineers in the Air 
Force fighter plane industry were 
asked for projections of the number 
of additional engineers needed in 
1985, the sum of the replies yielded 
large errors. This is because each 
such employer will base its reply on 
the expectation that it will receive 
the contract. The reality is that the 
contract, if it is awarded at all, will 
go to only one of them. 

These flaws have been clear from 
the day the AEA issued its projec- 
tions. Yet despite this, and despite 


the fact that the readers of Electron- 

ics are technically trained people, 

this magazine has never seen fit to 

critically examine the methodology 
of the AEA survey. 

Irwin Feerst 

Massapequa Park, N. Y. 


= Senior Editor Connolly replies: 
There never has been any “love af- 
fair” between this reporter and the 
AEA—or any other industry, manage- 
ment, or labor group—as_ reader 
Feerst inaccurately alleges. The story 
in question accurately stated, first, 
that the position of the Institute of 
Electrical and Electronics Engineers 
on deporting alien engineers educated 
in the U.S. for two years is a new 
one, “enunciated for the first time” at 
the congressional hearings and, Ssec- 
ond, that Feerst’s separate testimony 
supported that view—not a: new one 
for him. The IEEE has not acknowl- 
edged that Feerst’s splinter group 
forced that change. 

The many flaws that Feerst sees in 
the AEA survey are an old story. The 
challenges to AEA data were first de- 
tailed in depth by Electronics when 
the association’s report was presented 
in Washington some 18 months ago 
(“U. S. asked to help produce more 
EEs,”” Nov. 17, 1981, p. 96) with a 
follow-up story in the next issue (“EE. 
shortage divides industry, IEEE,”’ Nov. 
30, 1981, p. 43). If reader Feerst has 
forgotten, the first story began: “Some 
electronics engineers and computer 
scientists forced to look for new jobs 
because of the national economic 
downturn find it hard to comprehend 
manufacturers who claim there is a 
continuing shortage of electronic engi- 
neers and computer scientists...” I 
should certainly recall those words; I 
wrote them. 

The follow-up story, which I also 
reported, is best summarized by its 
headline. That story details the pros 
and cons of the issue, identifying 
point by point the complaints raised 
then by IEEE’s Bruno Weinschel 
about the AEA survey. Reporting all 
sides of an issue accurately and with- 
out bias is a first principle of journal- 
ism. That is what Electronics did in 
this case, has done in the past, and 
continues to do. 
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Data |/O's multi- 
functional programming 
system gives you com- 
plete flexibility to build your 
programming capability as your needs grow. 

Data I/O's proven 29A universal programmer 
mainframe is the heart of the system. With up to 
64k x 8 RAM, you can program complete sets of 


EPROMs and be prepared for the larger devices of 
the future. 


Add the UniPak 2”) and you can program 
more than 500 devices — with no hardware 


changes. 40-pin microcomputers? Yes! 256k 
EPROMs? Yes! AIM bipolar PROMs? Yes! 


Add the GangPak"™, and you can program a 
complete set of up to 8 EPROMs, each with a 
different data pattern, in the same time it would 
normally take to program just one. You'll save 
time by eliminating repetitive programming steps. 


Data |/O Corporation, 10525 Willows Road N.E., C-46, Redmond, Washington 98052. For immediate action, contact us 

jirectly, CALL TOLL FREE: 800-426-1045. In Washington, Alaska and Hawaii, call 206-881-6445. Europe: Vondelstraat 50-52, 
1054 GE, Amsterdam, The Netherlands, Tel: (20) 186865. Germany GmbH: Bahnhofstrasse 3, D-6453 Seligenstadt, : 

Nest Germany, Tel: (6182) 3088. Japan: Ginza Orient Building 6-F, 8-9-13, Ginza Chuo-Ku, Tokyo 104, Japan, Tel: (03) 574-0211. 
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Add the LogicPak'” 
and you can design, 
program, and test logic 
evices. Design from 
Boolean equations or truth tables. Program 

Al® and IFL architectures. Conduct complete 
unctional testing with Data I/O's unique Logic 
ingerprint™ test. 

The 29A can satisfy your programming needs 
whether broad-range or limited. Buy the 29A 
mainframe and the Pak for your specific 
requirements today, and you can expand to a 
multifunctional programming system in the future. 

All Data |/O products are supported by a 
worldwide network of field sales and service 
offices. Find out more by circling the reader 
service number or contacting Data I/O. 


TMUniPak 2, GangPak, LogicPak, and Logic Fingerprint are trademarks of Data |/O 
Corporation. ® PAL is a registered trademark of Monolithic Memories, Inc. 
Copyright © 1983, Data I/O Corporation. All rights reserved. 
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The Am29116 is no mortal microprocessor. 

It's the fastest MPU ever made. 

The Am29116 was designed from day one 
with the most demanding intelligent periph- 
eral control applications 1 in mind. 

It's 16-bits. It’s micro- 
programmable. It’s made 
with IMOX;"our advanced 
bipolar process. 

Best of all, it’s available Cat now. 


THIS IS A JOB FOR THE Am29116. 
Bit-mapped graphics? No sweat. Winchester 
disks? Consider it done. Communications 
and I/O Channels? Whooooossssshhhh!!!! 

That's just for starters. 

The Am29116 can control any peripheral. 
[t can do bit manipulation, data merge under 
mask control, even multiple bit rotate in a 
single 100ns cycle. 

And it’s fully supported with a high-speed 
development system called System 29/10A. 
Plus all the support circuits you'll ever need. 


YOUR COMPETITION 
WON'T KNOW WHAT HIT THEM. 
The Am29116 will put you as far ahead 
of the competition as we are. And it’s just 
one of our high-performance VLSI circuits. 

There are controllers, bipolar and MOS 
microprocessors, communications and signal 
processing circuits, and more. 

And every part in every family meets or 
exceeds INT-STD-123, the International 
Standard of Quality. 

Rush into the nearest phone booth and 
call AMD. 

Ask tor the chip that flies. 








Advanced Micro Devices c" 


For more information, call one of our distributors or write the words “Am29116” on your letterhead and mail 
to Advanced Micro Devices, Mail Operations, P.O. Box 4, Westbury-on-Irym, Bristol, BS9 3DS, United Kingdom. 








Editorial 





Turning back the ‘rising tide of mediocrity’ 


ow the U.S. has reports from two blue- 
N ribbon panels urging that it get its edu- 
cational house in order. First, “An Open 
Letter to the American Public’? was issued 
by an 18-member Federal study group, the 
National Commission on Excellence in Edu- 
cation. That body warns: ““The educational 
foundations of our society are presently be- 
ing eroded by a rising tide of mediocrity 
that threatens our very future as a nation 
and as a people. If an unfriendly foreign 
power had attempted to impose on America 
the mediocre educational performance that 
exists today, we might well have viewed it 
as an act of war.” 

Then, just a week later, the National Task 
Force on Education for Economic Growth 
issued a remarkably similar report. Formed 
under the auspices of an association of state 


government and education officials, the task. 


force is perhaps a more business-oriented 
group than the national commission, which 
was organized in 1981 by the Secretary of 
Education. Its co-chairmen are Frank Cary, 
former chairman of IBM Corp., and Gov. 
Pierre S. duPont IV of Delaware. It also 
includes J. Fred Bucy, president of Texas 
Instruments Inc., and William C. Norris, 
chairman of Control Data Corp. 

Except for one notable exception, the 
thinking of the two groups runs parallel. 
Education in the United States is not ac- 
complishing what the nation needs and ex- 
pects, they say, and broad and basic changes 
are needed. For example, the national com- 
mission’s report wants emphasis on what it 
calls the new basics—mathematics, science, 
computer science, English, and social stud- 
ies. Also, students should spend more time 
in school—perhaps an additional hour a day 
and as many as 40 days more each year—as 


12 


well as do far more homework. The panels 
also maintains that teachers should receive 
higher pay and work 11 months. 

We wholeheartedly agree with the recom- 
mendations of both bodies. Not only is an 
informed and literate citizenry essential to 
the future health of democracy, but the elec- 
tronics industries have a vital stake in hav- 
ing available future generations of young 
people who are well-versed in science and 
mathematics. If nothing else, the reports are 
valuable additions to the growing chorus 
calling for more awareness of the value of 
high technology to the U.S. 

But the overriding question is, ““Where 
will the money for the longer school years 
and financial incentives come from?’ The 
Federal government has already demurred, 
and financially strapped states and munici- 
palities simply cannot provide it. The two 
reports have no answers; for example, the 
commission offers no advice, stating instead 
the truism that ‘“‘excellence costs, but in the 
long run mediocrity costs far more.” 

ne possible avenue of financing would be 

to divert funds from weapon systems to 
education. Such an action should actually 
pay off in a technologically more sophisti- 
cated citizenry and a vastly increased pool 
of scientists able to contribute more to the 
common defense. 

To those who would object to any defense 
cuts, it is worth pointing out that the upshot 
would be Americans able to handle the in- 
creasingly complex weapons needed for de- 
fense. But more than that, the nation would 
be doing a better job of preparing its citizens 
to live and compete in an increasingly tech- 
nological age and in a world where other 
nations are doing a better job of educating 
their citizens than the U.S. 
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NOW, THE BOOK 


The editorial edition of 
Electronics’ 50th Anniversary 
issue of April 17, 1980 





AN AGE O 
INNOVATION 


The World of Electronics 
1930-2000 


by the Editors of Electronics 


Beautifully casebound and 
jacketed for your permanent 
pleasure. 

300 illustrations, many in full 
color. 274 pages, $18.50 


The most exhilarating, compre- 
hensible look at past and future 
developments in electronics 
that has ever been published. 


Painstakingly researched and 
written, AN AGE OF INNOVA- 
TION gives you an unforgettable 
overview of electronics. Every- 
thing from the individuals 
whose foresight and daring led 
to the great advances...to the 
origin of specific technological 
breakthroughs you use in your 
own work and home...to the 
challenges and discoveries we 
will face tomorrow. 


Order today! 


F ecwenies Magazine Books wi. 
1221 Ave. of the Americas e! 
New York, NY 10020 
Tel. (212) 997-2996 
Please send me___ copies of AN AGE 
OF INNOVATION @ $18.50 


Name 


Address 
City/state/zip 
McGraw-Hill pays regular shipping and 


handling on pre-paid orders. Ten-day 
money-back guarantee on all books. ELT 
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Anderson leads Ztel into 
next generation of PBX gear 


The solemn old textile mill straddles 
neglected Boston & Maine Railroad 
tracks, once a stop on the venerable 
freight route. It is a massive and 
gloomy building; inside, the ancient 
elevator, a claustrophobic’s night- 
mare, creaks slowly and indecisively 
between floors. 

But when the doors open on the 
third floor, the atmosphere abruptly 
changes. Suddenly, it is bright and 
the pace quickens, for these are the 
Andover, Mass., headquarters of Ztel 
Inc., a company with ambitious 
plans that belie its antiquarian 
surroundings. 

This young firm is about to double 
its workforce to 200 employees by 
year-end as it introduces what it 
terms a fourth-generation private 
branch exchange. And presiding over 
it—and its upcoming move out of 
the rather forbidding Dickensian 
quarters—is newly recruited presi- 
dent Peter S. Anderson, until recent- 
ly president of Mohawk Data Sci- 
ences’ MDS Systems division. 

“T’ve had five or six opportunities 
of this sort, but none appealed to me 
like this did,” says the 40-year-old 
Anderson. “I think the product con- 
cept here is exactly right for the mar- 
ket at this time.” The product is 
PNX, for private network exchange, 
which combines voice, image, and 
data communications through a to- 


Market ready. Peter Anderson says the time 
is ripe for PNX voice, image, and data net. 





ken-ring architecture [Electronics, 
April 21, 1983, p. 56]. It is that com- 
bination of PBX and _local-network 
capabilities that generates Ander- 
son’s optimism about the market. 

Anderson says the breakup of 
AT&T and the new purchasing auton- 
omy of the operating companies 
along with the absence of a PBX-lo- 
cal-network product offering from 
communications industry giants has 
created “a market window.” More- 
over, he adds that Ztel has wisely 
tailored its token-ring architecture to 
the evolving IEEE 802.5 standard. 
The Ztel system will be demonstrat- 
ed publicly for the first time at the 
International Communications Asso- 
ciation meeting in Anaheim in June. 
Production, says Anderson, will be- 
gin in December. 

A 1964 Boston University honors 
graduate with an AB in economics 
and a former holder of a Woodrow 
Wilson Fellowship, Anderson 1s 
pleased to return to New England 
from Mohawk’s headquarters in Par- 
sippany, N. J. 


Freas keeps things cool 
for Motorola microprocessors 


Clearly, the low power consumption 
of complementary-MOS devices offers 
advantages over other MOS technol- 
ogies when it comes to _ battery- 
backed system designs. But C-MOS is 
becoming just aS important when 
chip manufacturers tackle the pack- 
aging of complex components. 

The low power dissipation of C- 
MOS can complement the new com- 
pact chip packages that are now 
emerging to more efficiently house 
very large-scale integrated circuits, 
notes Clark R. Freas, advanced com- 
ponents specialist and section manag- 
er in Motorola Inc.’s high-end micro- 
processor operation. 

For example, without lower power 
dissipation, many 16- and future 32- 
bit microprocessors may never hold 
up in plastic chip-carriers, says the 
58-year-old native of Nanticoke, Pa., 
who joined Motorola in 1971. 

Motorola’s Microprocessor divi- 
sion in Austin, Texas, is attacking 
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“Have you noticed how one name in 
Europe seems to be cropping up.more” 
and more in medical electronics?” — 


It’s not surprising that Gould —producers of the most advanced computer-controlled 
monitors for the operating theatre — are making a name for themselves in medical electronics in 
Europe. Not only is this a growing market; it is, quite literally, a matter of life and death. 

But then all the six areas in which Gould is concentrating are pretty vital to the future. Gould 
high-performance 32-bit minicomputers are giving industry 3 to 6 times greater processing power 
than competitive equipment. Gould equipment is leading the field in programmable controllers for 
automation. Gould test and measurement skills are vital to a competitive electronics industry. Gould 
defence sonars and radars are making the free world safer. And Gould electronic components and 
materials, including microchips and copper foil, are setting new standards for the electronic products 
of the future. 

With a strong base in each of these six high-growth markets, and acommitment to doubling 
European manufacturing and sales in the next few years, 

Gould is aname you'll be hearing a lot more of in the future. 


To learn more about our company, our growth wm 3 
strategy and our products, write to Gould, Department V2, G O LJ as 
Raynham Road, Bishop’s Stortford, Hertfordshire 
CM23 5PF England. | (=Yor 0) 4) (xs) 
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The Model 306. 





It's more than a DEC KWVII-C. 


It's also less. 


Grant Technology Systems has 
developed a direct replacement for 
the DEC KWV11-C programmable 
real time clock with significant 
enhancements. These include full 
four-level interrupt capability, pro- 
srammable squarewave output and 
an optional clock calendar with bat- 
tery backup. All on a DEC style dual- 
height board. 

Because it’s a direct replacement, 
the Model 306 operates with DEC 
system and diagnostic software. It 
costs just $595. Quantity 1-9. With 
clock calendar option, add $100. 

To find out more about the Model 
306 or our extensive line of *Q-bus 
compatible boards, write for our 
new spring 83 catalog: Grant 
Technology Systems Corporation, 
11 Summer Street, Chelmsford, 

MA 01824, or call (617) 256-8881 
or TWX 710-343-6364. 


GTSC 


Grant Technology Systems Corporation 


*DEC KWVII-C, and Q-bus are registered trademarks 
of Digital Equipment Corporation. 


Circle 16 on reader service card 





% 
: RSME RKS RR HE 
Kee 





GOOD THINGS DON’T COME JUST 


IN SMALL PACKAGES! 


IN ORDER TO PROPERLY PORTRAY PROCEDURAL GUIDELINES FOR 
THE FAILURE ANALYSIS TECHNIQUES APPLICABLE TO MICRO- 
ELECTRONIC DEVICES, IT WAS NECESSARY TO PUT TOGETHER 
ALMOST 1000 PAGES OF TEXT, INCLUDING HUNDREDS OF PHOTO- 
GRAPHS, TABLES AND FIGURES, RESULTING IN OUR UNIQUE AND 


COMPREHENSIVE PUBLICATION: 


MICROELECTRONICS 
FAILURE ANALYSIS 
TECHNIQUES 
PROCEDURAL GUIDE 


Physics of device failure 

Failure modes and mechanisms 

Failure analysis flow sequence 

Equipment needed for useful failure analysis 
laboratories 

Fault verification and isolation 

Bench-top testing e Automatic test 
equipment e Schmoo plots 

Laboratory safety procedures e Twenty-four 
pages of references 

Mechanical, chemical, optical and metallurgical 
analysis techniques 

Scanning acoustical microscopy 


e Ordering No. MFAT-1 $125 per copy ($135 non-U.S.) prepaid 


Reliability Analysis Center 


RADC/RBRAC « Griffiss AFB, NY 13441 ¢ Tel. (315) 330-4151; Autovon: 587-4151 


RAC is a DoD Information Analysis Center Operated by IIT Research Institute 
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Heat’s off. Clark Freas says C-MOS’s low 
power dissipation helps VLSI packages. 


the problem from the inside out, 
states Freas, who received his BSEE 
from the University of Pennsylvania 
in 1951. For instance, he says, the 
firm’s future 32-bit 68020 micro- 
processor will be made from a mix- 
ture of C-MOS and n-channel MOS in 
order to hold the power dissipation 
to 1.5 to 2 watts—about the same 
level as for the current 16-bit 68000 
device. 

Among other advantages, this will 
allow more flexibility in choosing 
packaging for the chip, Freas adds. 
The powerful microprocessor, which 
will require 100 pins, will initially be 
housed in what Motorola calls an R- 
pack, a square ceramic pin-grid array 
with no more than three rows of pins 
on a Side. 

Last summer, Motorola _intro- 
duced the 64-pin 68000 in a plastic 
DIP, placing an anodized aluminum 
heat spreader in the package to help 
displace heat away from the center, 
where the die resides. Essentially, 
this cuts the heat in half, Freas ex- 
plains, and shunts most of the heat 
to the ends of the package. 

The Austin operation is also begin- 
ning to consider ways of placing the 
32-bit microprocessor in low-cost 
plastic packages. For that reason, the 
division plans this month to begin 
studying a plastic quad pack, a 
Square postmolded leaded chip-carri- 
er, which will first show up in a 28- 
pin version to house a Motorola 8-bit 
microprocessor. LI 
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CEN TIGRID. 





Kessle 


ly 


the world! 





most advanced EMR 


Dur Centigrid relay is the vanguard 
of a new EMR generation. After all, 
t is the natural outgrowth of all 
hose years of proven Teledyne 
TO-5 technology. 

It is rugged. The uniframe-housed 
notor assembly is stabilized by the 
reader at four points, making it 
very tolerant of mishandling during 
varehousing and assembly. 

It is tiny. Takes up less than .15 
q. in. of board space. And its .100” 
srid spaced pinout permits direct 
°C board insertion without lead 
reading. Since it is only .275” 
righ, this makes possible very high 
soard density. 





It is an even better RF switch 
than the classic TO-5, providing 
high isolation and low insertion 


losses up through UHF frequencies. 


And it is fully qualified to levels 
“L? “M” and “P” of MIL-R-39016. 

It draws very little power. The 
sensitive version dissipates 75% less 
power than the typical 4 crystal 
can. That can extend the battery 
life of your portable equipment by 
a significant margin. 

To make sure you always get the 
Centigrid quality you expect, we 
designed our own automated pro- 
duction equipment. For instance, 
our microprocessor-controlled 


header assembly system automati- 
cally tests the units while they are 
being produced, minimizing human 
error and insuring built-in reliability. 

For twenty years, Teledyne TO-5 
technology has been the standard of 
the industry. Now the Centigrid has 
taken that technology one giant step 
into tomorrow. 

If you'd like complete technical 
information or applications assis- 
tance, call or write today. 


“© TELEDYNE RELAYS 


The best little relays in the world. 


12525 Daphne Ave., Hawthorne, California 90250 ¢ (213) 777-0077 

U.K. Sales Office: Heathrow House, Bath Rd., Cranford, Hounslow, Middlesex, TW 5 9QQ ¢ 01-897-2501 
European Hatrs: Abraham Lincoln Strasse 38-42 * 62 Wiesbaden, W. Germany 06121-7680 

Japan Sales Office: Nihon, Seimei Akasaka Building ¢ 8-1-19 Akasaka, Minato-Ku Tokyo, 107 Japan (03) 403-8141 
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Four scopes. Two series. 
OTA =Micr-Livle-mlamexeluliile) ap 
Watela=m el-1acelguil-lale-mie)m cal: 
vofolIF-Temiarerierelialem-mrolate(-14 
warranty than ever 
offered before. 


This new generation of 
scopes is easier to use, 
ate} c-m ole] ac-le)i-m-lalemuilel a= 
precise, to give you bet- 
ter measurements faster. 


systems. You get 
direct digital readout 
of Delay Time. A-Time 
accuracy to0.001%. 
Plus independent floating 
5000-count DMM. 


Convriaoht © 1983. Tektronix. Inc. All riohts reserved. TTA-343-3 
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The 2445/2465. 

The new 2400 Series 
portables eclipse the 
465B, the previous in- 
dustry standard. 
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In sweep speed. Trigger- 
ing. Accuracy. Number of 
channels. And much more. 


The new 150 MHz 2445 
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and 300 MHz 2465 scopes 
are more sophisticated in 
performance, yet simpler 
in operation than any 


Nal avelelateziate 
four great scopes 
all at once! 


portable scope ever 
designed. With features 
like auto level “hands-off” 
triggering. Standard de- 


WR ABA 


layed sweep A-Time up to 
0.5% accuracy. On-screen 
_ vertical and horizontal cur- 
sors. CRT digital readouts, 


including time, voltage, _ 

frequency, phase, ratios | 

and triggerlevel.Plus tat 

probe propagation delay |= canandshould be. Again. 
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EK PROBES 


Tek challenges commodity 
probes to a screen test. 


A commodity probe 
can act like a band- 
width limit switch. 
Left) The Tek probe 
faithfully transfers a 
signal frequency of 
300 MHz. (Right) But 
the commodity probe 
limits the bandwidth 
of the same 300 MHz 
scope to 200 MHz. 


(Left) Tek probes are 
matched to the sys- 
tem throughout its 
frequency range for a 
display that exhibits a 
clean 100 MHz wave- 
form. (Right) Many 
commodity probes 
are peaked to attain 
higher frequency 
response, resulting 

in aberrations. 


Commodity probes 
dont offer a multi- — 
plicity of probe tip ac- 
cessories. (Left) By 
choosing the appro- 
priate ground lead 
from Tektronix, ring- 
ing simply does not 


exist. (Right) The long | 


ground lead on 
acommodity probe 
Causes ringing. 


Tek probes deliver 


superior environmental 


performance. (Left) 
After 5 days of expo- 
sure to high humidity 
(MIL-E-16400F), the 
Tek probe shows no 
signal degradation. 
(Right) The commod- 
ity probe induces a 
“hook” aberration. 





Optimum measurement Loss attributable to 
results with Tek probe. a commodity probe. 
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See for yourself: It 
fl takes the right probe to make 
| the best measurement! 





No factor is more critical to It includes voltage probes, 
optimized system performance active and passive current 
than proper probe selection. probes, high voltage probes, low 
A probe that’s not right for your impedance/high frequency 
application can mean a signifi- probes and differential probes. 
cant loss in measurement results, Tektronix doesn’t just give 
plus costly delays and errors. you more probes than anyone 
» By giving due consideration else. We give you probes that 
to probe characteristics that your domore. : 
application requires, you can de- And to facilitate your measure- 
rive full benefits from the instru- ment application Tek provides a 
ment capabilities that you have wide range of probe accessories 
at hand. including tips, adapters, connec- 
% For over 35 years, Tektronix _tors and tools. These aids are 
© has been designing probes described in our Accessories 
= that are matched not only to Selection Guide. 
© our scopes, but to your own Call the Tektronix National 
P instrument and application Marketing Center today for an 
3 needs. They minimize circuit = Aecessories Selection Guide! 
loading, while extending anden- __|t covers the entire product 


hancing system performance. By  |ine, with criteria you need for 


valuing the special requirements —_ matching the right probe to 
of every application, we build your application. 


more value into every probe. 


Bandwidth/risetime, input 
voltage, input impedance and 
limiting aberrations are all among 
characteristics to evaluate in 
terms of your own application. 


And while electrical consid- 
erations are of prime importance, 
physical parameters such as en- 





vironmental performance, cable Call the number below or 
flex life and probe length can contact your local Tektronix 
be equally crucial. Unnecessary Sales Engineer. 

cable length, for example, Toll free in the U.S.A. 

will decrease bandwidth and 1-800-426-2200 Ext. 10. 
increase a probe's loading i Orcoh: eall collect: 

BaP aCnanpe (503) 627-9000, Ext. 10. 


Make your selection from 
the world’s largest and most The Answer 
respected probe product line. By Any Measure 


Tektrone<é 
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Seagate's $T400 Series is 
the most popular family 
of Winchester disc drives 
ever offered. And no 
wonder. These 5%” 
Winchesters deliver 
more value for your 
money. More quality. 
More reliability. More 
performance. And all at 
a better price. 

The ST400 Series offers the 
right capacities. 6.38, 12.76 
or 19.14 megabytes (unfor- 
matted). All use the same 


_industry-standard © 


$T506 controller and 
matching mini-floppy 
form factor for easy 
upgrade. 
The right features. 
Alluse manganese-zinc 
heads, advanced stepper mo- 
tor, metal band actuator, open 
loop head positioner, and pat- 
ented air flow spindle pump. 
An onboard microcomputer 
provides buffered seek and 
fast step algorithm for an 
average seek of 85 miilli- 


The Seagat 











econds, includ- 
ng settling time. 
~ The right quality. 
~ Seagate backs the 
T400 family with a full 
one year warranty, our 
industry-leading “105% 
Seagate Guarantee,” and the 
world's biggest support team 
devoted entirely to 54" 
Winchesters. 
Meeting special needs. 
Looking for faster, more 
reliable removable storage ? 
Go with our new ST706 





removable cartridge drive. 
Need a more compact drive ? 
Pack more data in less room 
with our new ST 206 half- 
high Winchester. Both new 
rives store 6.38 megabytes 
(unformatted) with reliable 
bit and track densities. 
We have what you 
want in Winchester. 
Selection. High volume 
delivery. Quality. Competitive 
pricing. So go with the tide. 
Call Seagate. 





The $T400 Series 


Unformatted capacity (MB) 
Formatted capacity (MB) 


Average access time (ms) 





Now Shipping In Volume 


Seagate Technology 


360 El Pueblo Road, Scotts Valley, California 95066 (408) 438-6550, TELEX 172114 SCVL 
Regional Sales Offices: Hopkinton, Massachusetts (617) 435-6961; Newport Beach, California 
(714) 851-9964; Richardson, Texas (214) 783-671; Schaumburg, Illinois (312) 397-3727 
European Sales Office: Kreillerstrasse 21, 8000 Munich 80, West Germany, 89-43-13-900, 


TELEX 5 213 379 
Authorized U.S. Distributor 


“Turning the tide in disc technology” 


© 1983 Seagate Technology 


Circle 23 on reader service card 


: Arrow Electronics 





24 





In my opinion 





Preferred-vendor status benefits everyone 


by David S. Cochran 


vice president, Integrated Circuit Engineering Corp., Sunnyvale, Calif. 


There is a new and 
controversial _ rela- 
tionship called pre- 
ferred-vendor status 
emerging between 
component  suppli- 
ers and some large 
electronic systems 
manufacturers. De- 
spite negative feel- 
ings voiced’ by 
some, particularly 
in regard to the ef- 
fect on smaller us- 
ers, I feel these emerging relationships will pro- 
vide immense benefits to both sides of the 
supplier-purchaser equation. 

A brief explanation of just how a supplier 
becomes a preferred vendor will help make this 
position clear. Of prime importance is providing 
products with high quality and reliability—relat- 
ed but separate measures of equal significance. 
Next is commitment to on-time delivery of the 
contracted quantity. Third is flexibility of sup- 
ply—a preferred relationship would be of no 
value if the vendor could not respond to the 
user’s needs as changes occurred in the market- 
place. Last, but not to be overlooked, is cost; a 
competitive product position still must be 
maintained. 

Two-way trust. All of these attributes take a 
number of years to develop. The foundation is 
built by trust in both directions—trust by the 
user that the vendor will continue to supply 
reliable products in the quantities required, trust 
by the vendor that the user will continue to 
purchase in the quantities forecast. 

From such relationships spring a wealth of 
benefits to the component purchaser, among 
them a reduction in inventory. A reduced inven- 
tory can have a tremendous financial impact. A 
two-week savings in inventory for a billion-dol- 
lar company would save millions. Two weeks of 
inventory in the whole electronics business 
would provide enough cash for repayment of 
considerable debt. 

A preferred-vendor relationship will result in 
smaller inventories because systems manufactur- 
ing companies will have little need for safety 
stock and none at all incoming inspection. This 


change will have a secondary effect in the re- 
duced warehouse and storage space necessary to 
keep additional components on hand. The suspi- 
cion and distrust that has pervaded the vendor- 
user relationship for so long will no longer be 
present. . 

Of course, a reduction in inventory will take a 
large chunk—perhaps several months—out of 
component production that will never be pro- 
duced because it would go to the now-defunct 
safety stock. However, this production drop may 
not be noticeable, depending on the upcoming 
economic scenario. 

No second-sourcing. The preferred-vendor re- 
lationship will mean fewer requirements for sec- 
ond sources. In fact, many vendors will be a sole 
source. This aspect will have an economic im- 
pact in both directions. First, the purchaser will 
not have to exercise and evaluate two sources. 
He will be able to satisfy all of his needs and 
maintain a streamlined procurement capability 
with fewer sources. Second, the supplier will 
gain the economy of dealing with fewer purchas- 
ers and will not have to concern himself with a 
competitor taking over his customer. 

Additionally, the preferred-vendor relation- 
ship will require less qualification effort by the 
vendor once he has proven himself. This im- 
provement will eliminate multiple or ongoing 
evaluations and will allow a more efficient oper- 
ation by both the vendor and the user. Of 
course, if the vendor is found in default by a 
quality audit, missed delivery, and so on, it will 
be extremely difficult for him to regain preferred 
status. 

The argument is made that smaller purchas- 
ers, those that do not have the power to develop 
preferred-vendor relationships, will always get 
short shrift and that the preferred vendor will 
service only higher-priority primary users. I do 
not think this will happen. The long-standing 
fence of distrust will be cast aside. All industry 
parties, both large and small, will benefit from 
the instilled sense of commitment and depend- 
able quality of the component supplier, joining 
in concert with the system maker. 


Electronics will periodically invite the expression 
of outside views on this page concerning issues of 
importance to the electronics industries. 
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PRAGI | K New Sprague UDN-6510A/R and UDN-6514A/R High-Voltage Source Drivers 
* have been created in answer to the demand for bigger, brighter and easier-to-see 
displays. These bipolar ICs are the first low-cost 200V and 140V source 
A drivers ever made. They will drive the anodes of gas-discharge displays or the 
grids and anodes of large, multiplexed dot-matrix vacuum-fluorescent panels. 
EEDS And they can be used in ink-jet printers. Sprague World Trade Corp., 3 Chemin De 
e@ Tavernay, 1218 Geneva, Switzerland. Tel. (022) 98 40 21. 
Eastern Branch: Block E, 8th Floor, Hop Hing Bldg., 
702 Castle Peak Rd., Kowloon, HK-Hong Kong. Tel. 3-7440010. SPRAGUE 


THE MARK OF RELIABILITY 


a Penn Central unit 
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Meetings 





International Summer Consumer 
Electronics Show, EIA (2001 Eye St. 
N. W., Wash., D. C. 20006), McCor- 
mick Place, Chicago, IIl., June 5-8. 


14th Power Electronics Specialists 
Conference, IEEE (Mark E. Snyder, 
Air Force Weapons Lab, NTYEI, 
Kirtland Air Force Base, Albuquer- 
que, N.M. 87117), Albuquerque, 
June 6-9. 


Conference on Optical Mass Data 
Storage, IEEE, SPIE (The Internation- 
al Society for Optical Engineering, 
Box 10, Bellingham, Wash. 98227), 
Hyatt Regency Crystal City Hotel, 
Arlington, Va., June 6-10. 


International Conference on Con- 
sumer Electronics, IEEE (Leonard 
Dietch, Zenith Radio Corp., 1000 
Milwaukee Ave., Glenview, _ IIl. 
60025), Ramada Inn, Des Plaines, 
Ill., June 8-10. 


ATE East, Morgan-Grampian Expo- 
sitions Group (2 Park Ave., New 
York, N. Y. 10016), Hines Auditori- 
um, Boston, June 13-16. 


10th International Symposium on 
Computer Architecture, IEEE (Har- 
old W. Lawson Jr., Department of 
Electrical Engineering, Linkoping 
University, 581 83 Linkoping, Swe- 
den), Stockholm, June 13-16. 


Ohmcon/83, Electronic Conventions 
Inc. (8110 Airport Blvd., Los Ange- 
les, Calif. 90045), Cobo Hall, De- 
troit, Mich., June 14-16. 


International Conference on Com- 
munications, IEEE (C. William An- 
derson, New England Telephone & 
Telegraph Co., 350 Cochituate Rd., 
Framingham, Mass. 01701), Boston 
Sheraton, Boston, Mass., June 19-22. 


41st Device Research Conference, 
IEEE (H. Craig Casey, Department of 
Electrical Engineering, Duke Univer- 
sity, Durham, N. €. 27706), Univer- 
sity of Vermont, Burlington, Vt., 
June 20-22. 


1983 Electronic Materials Confer- 
ence, American Institute of Mechani- 


cal Engineers (420 Commonwealth 
Drive, Warrendale, Pa. 15086), Uni- 
versity of Vermont, Burlington, Vt., 
June 22-24. 


NCGA ’°83, National Computer 
Graphics Association (8401 Arling- 
ton Blvd., Fairfax, Va., 22031), Mc- 
Cormick Place, Chicago, June 26-30. 


20th Design Automation Confer- 
ence, IEEE (Paul Losleben, DARPA/ 
IPTO, 1400 Wilson Blvd., Arlington, 
Va. 22209), Fontainebleau Hilton, 
Miami Beach, June 27-29. 


Fourth International Conference on 
Integrated Optics and Optical-Fiber 
Communication, IEEE et al. (Melvin 
I. Cohen, Room 60325, Bell Labora- 
tories, 600 Mountain Avenue, Mur- 
ray Hill, N.J. 07974), Keio Plaza 
Intercontinental Hotel, Tokyo, Ja- 
pan, June 27-30. 


13th Fault-Tolerant Computing 
Symposium, IEEE (Michele Mor- 
ganti, Telettra SpA, Via Mattel 20, 1- 
20064 Gorgonzola, Milan, Italy), Jol- 
ly Hotel, Milan, June 28-30. 


Siggraph ’83—10th Annual Confer- 
ence on Computer Graphics and In- 
teractive Techniques, Association 
for Computing Machinery et al 
(ACM/Siggraph, 111 E. Wacker Dr., 
Chicago, Ill. 60601), Cobo Hall, De- 
troit, Mich., July 25-27. 


Seminars 





Management Skills for Engineers, 
Boston, June 13-15. Write Strategic 
Group at 266 Conant Rd., Weston, 
Mass. 02193, or call Prof. Harlan 
Platt at (617) 437-4740. 


Summer courses offered by the Uni- 
versity of California at Los Angeles 
include Video-Disk Engineering, July 
6-8; Avionics Systems Engineering, 
July 11-22; Digital Filters, July 
18-22; Information Display Systems 
Engineering, Aug. 8—12; and Micro- 
wave Circuit Design, Aug. 15-19. 
For more information on these and 
other courses, write to UCLA Exten- 
sion, P.O. Box 24901, Los Angeles, 
Calif. 90024, or call (213) 825-1295. 
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mputer- 


Aided Logic Design. 







Valid brings structured design to 
the digital logic design field, just as 
structured programming has brought 
accuracy and productivity to software 
development. Structured logic design 
is revolutionizing hardware design. 


We call it “No-Fault” logic design. It's y x 


the Valid Concept. 





Structured Design: How it Works. 





Valid’s SCALDsystem™ allows youto ¥ 


see your design evolving interactively 
throughout the design process. You ~ 
begin this process with a block dia- 
gram comprised of functional items 
that divide the design's task into major 
subtasks. These blocks are then de- 
fined with added 
= a oe detail by using 


easily specified 





through the hier- 
archy. This con- 
tinues until each 
function is de- 
scribed on the 
SCALD Graphics 
Design Station at 
the lowest level 

Hierarchical Design you desire. 

After you enter the design through 
the SCALD Graphics Editor, the | 
SCALD Compiler expands the design 
to form the design database. You then 
interactively validate the design by 
timing verifying and simulating the 
logic, making sure it performs per- 
fectly before any physical hardware is 
built. 

The SCALD Timing Verifier and the 
SCALD Simulator are the only tools 
you need to do this. 

Once your design is validated, the 
SCALD Post Processor produces net 
lists which interface with all of the 
popular physical CAD layout systems. 


The Valid Concept. 


lower-level blocks, 
and so on, down > 


future all competitive 


_ SCALDsystem the future 


For more 

information or a hands- 

on demonstration of your future 

Valid SCALDsystem, contact your local 

sales office or call Valid Logic Systems, 
Incorporated, 650 North Mary Ave., ; 
Sunnyvale, CA 94086. 408 773-1300 


ALID 


- SCALDsystem is a registered trademark of 
Valid Logic Systems Incorporated. 


Structured Computer-Aided 
Logic Design: We Invented It. 


Valid’s SCALDsystem 

—_ software has been used 
to create logic designs 

for more than 5 years. 










That means our would- be competition 
is simply saying ‘me too,’ while our : us 
designs are fieldproven. . a 

Every day, in real-world | 
situations, we demonstrate § 
interactive component- 
level logic simulation and 
value-independent 
timing verification. We 
invented it. 








Structured Computer- Tt 


ttn 
Nin talnasatanatis 


Aided Logic Design: 
See the Future Now. 


We project that in the 


logic systems fromsimple § at is, ig eae -——L_-— 
gate arrays through 4 ee | | | 
semi-custom standard 
cells will be designed 

using computer-aided 0 
engineering. With Valid’s 2 <n eee | 


is available now. We want 
you to come and see it 
for yourself. Remember, 

it was our idea in the first 
place, and we re years ahead 


of anyone else. You can be years © 
ahead too. 


Pacific Northwest 408-773-1300 Northern California 408-773-1300 Southern California 714-660-1162 Colorado Electrodyne 303-695-8903 Utah 
Electrodyne 801-486-3801 Midwest 214-392-1566 Illinois Mar-Con Assoc. Inc. 312-675-6450 Southeast 305-352-8091 New York/New Jersey 201-276-5201 
New England 617-863-5333 Germany Macrotron GMBH (89) 43 19 80 France Metrologie (1) 7906240 Switzerland Industrade A.G. (1) 363 22 30 Italy Eledra 
Systems S.P.A. (2) 349 20 10 Israel Systronics Limited (3) 47 5151 Sweden Macrotek AB (8) 870 190 Valid International UK 0753 820101 Japan Mitsubishi Tokyo (03) 210 7132 
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- BoB DOBKIN” 
inear Vice President of Engineering. 

| 1976 ELECTRONICS Magazine 

“Man of the Year.” Father of the 


-_ adjustable voltage regulator and many _ 
other linear standards. | _ 


CARL NELSON 


reator of the industry standard 

sample and hold amplifier, the first 
high current regulator, holder of 
numerous patents and is Linear’s Bipolar 
Design Engineering Manager. 





BoB WIDLAR 


e started it all. Father of the first 
monolithic op amp, the first 
comparator, the first 3-terminal voltage 

regulator, and many other firsts. 


Have THESE LINEAR 
_ DesicGN Gurus 
BEEN UP Io? 


PLENTY. 


These five designers used to have only one thing in 
common. They were responsible for the design of the 
industry standard linear IC’s that are the underpinnings of 

_the growing $2 billion linear market. Now, they have 
something else in common. A company named Linear 
Technology. 

In the linear world, a small band of pioneering 
linear designers have made most of the significant 
contributions to the industry. And now they’ve joined 
forces as a group to be reckoned with. 

Linear Technology’s truly elite team of linear 

- designers will be soon introducing the next generation of 
design concepts and circuit technology. 

We were created in late 1981. Now, after a period 
of diligent preparation, we’re ready to announce the next 
generation of linear circuits in the areas of precision, high 
speed, low power, and more. And we have an extremely 
modern fabrication facility, the process engineers, and the 





-__ GEorGE ERDI 








J Jell known as an elegant precision processes to support our designers’ concepts. 
__WVamplifier designer and responsible Linear Technology. Put that name in the back of 
| ee te ne hae a your memory bank. And watch this space in the near future 
Bee monolithic op amp. an for the first in a series of new product announcements. 
noise op amp, and precision references, Linear. Our name may not be familiar. But the faces 
just to name a few. | and reputations of our design team certainly are. 





[1 I'd Like To Be Kept Current on Linear’s Products 


Name 

Company 

Address 

YY CC i‘. Slate 


LY We 


LINEAR TECHNOLOGY CORPORATION e¢ 1630 McCarthy Blvd. 
Milpitas CA 95035-7487 e TELEX: 172 110 ¢« PH: (408) 942-0810 


iC 
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The Fairchild Series 80 was C oe sion 
the inside out to be faster apne more 
accurate, more efficient and more expandable 
than any other pee o or “mixed bagel 

tester available 






The Series 205 pe of thes att jee 


tecture is unique to the industry. We were the - 


first to apply digital signal picts: to 
analog test solutions. == : 





whopping 256 channels! And if you have an 
application which requires a V/| per pin, we 
~ have it—all the way up to 120 pins! 





Fast and accurate testing. | 


The accuracy of the Series 80 is the 
best available: 005% voltage measurement, 


05% current measurement and 05% current — 
forcing. System noise measured at the DUT - 


is less than 30 volts. The high accuracy and ~ 


low noise floor allow you to test to narrower — 
- guardbands so that youre not rejecting 


good parts. 
~The Sandal Series 80 has an on-board 


measurement system (including a nanoam- 


meter) on each V/I source for throughput two 
to ten times faster than LTX or leradyne. 


_ The bottom line. 


To help solve your total testing needs, - 


Be] sthe Series 80 offers a number of options, 
including a new low-cost Digital Resource 





applications engineer by coupling the bus- 
oriented design with a unique mainframe _ 


resource module. This makes the full power 
of all system instrumentation easily available, - 


and eliminates the need for extensive fixturing 
~ atthe DUT. 
Finally, the Series 80 incorporates the 


newest-generation minicomputer products | mn 
its tester controller The CPU speed is higher 


the memory expandability is greater—up to 


2MB-—and the software is compatible with a — 


wide range of CPUs, both 16-bit and 32- bit 
Ready when you are. 


Another important Series 80 feature 
that sets it apart from all others is its true 
expandability You start with the basic 16- 
channel configuration. Then, add all the © 


capability you need—when you need it—in 


16-channel increments all the way up toa 


See our new Linear Product Tester at Semicon, Oak Hall 


. ae Pe Option. And—as part of our long-term commit- 
Also, we've increased elie: ee the 


ment to remain your best resource for analog 


— test solutions —we will be introducing new 
Series 80 system options at the rate of one 


per month throughout the rest of 1983. 
When you add it all up, there's not an 


actually-deliverable analog test system on the 
- market that even comes close to the Series 
80 from Fairchild. : 


Sorry, LTX. | 

~ Sorry, leradyne. 

For more about the Sb asiabe bene- 
fits of the Series 80, call or write: Fairchild 
Analog Test Systems, 1601 Technology 
Drive, San Jose, CA 95115. (408) 998-0123, 
Ext. 2464. Fairchild Camera and Instrument 
Corporation. 


.—lCOe ee 
FAIRCHILD 
ee 


A Schlumberger Company 
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News update 





= Last spring, the U.S. representa- 
tives at an International Standards 
Organization meeting on graphics 
surprised some of their colleagues. 
They voted to accept the European 
GKS standard for device-independent 
graphics software tools and recom- 
mended that the American National 
Standards Institute follow suit [E/ec- 
tronics, July 28, 1982, p. 82]. 
Subsequently, ANSI committee 
X3H3 voted overwhelmingly to seek 
formal approval of GKS (for graphi- 
cal kernel system)—more or less 
abandoning the Core graphics stan- 
dard developed in the U.S. and 
adopted by many for graphics soft- 
ware. However, final approval by 
ANSI is still at least a year away. 
Core and GKS are sets of callable 
subroutines for use with various out- 
put devices. Though they mostly 
overlap, Core is held to be richer 
and to have more capability, GKS to 
be simpler and easier to implement. 
Meeting now. This week, X3H3 is 
meeting near Portland, Ore., to dis- 
cuss results of a letter ballot on 
GKS. The standard received 21 yes 
votes, 17 yes votes with accompany- 
ing comments, and only 3 nays. But 
this tally is deceptive: the vote is not 
determined by a simple majority, for 
a single nay raising a substantial 


FLAT AS A PANCAKE? Yes, and because of its compact design, space is no longer a problem. 
The printed circuit boards of today are smaller than ever but the power needed hasn’t reduced. The 
industry in general is the cause for better technology. The FLAT COMPACT is THORDARSON’S 
answer to the space restrictions of the printed circuit stacking boards in solid state control and in- 
strumentations. 

THORDARSON has the answer in 2 modest sizes. The 12 voltamp unit is 1.065 inches in height 
and the 6 voltamp is a mere 0.850 inches in height. The primaries being highly isolated from the sec- 
ondary reduces breakdown and leakage problems. Because of this superb design, the electrostatic 


shield is obsolete. 


The FLAT COMPACT can be used for ANY low voltage application where space is tight. Con- 
sider the FLAT COMPACT, designed by THORDARSON, for a taste of quality. 


THORDARSON 


. . design specialists of 


ASK FOR DISTRIBUTORS 
NEAREST YOU. 


electromagnetic devices 


ELECTRONIC CENTER © 628 Belmont Street ¢ Mt. Carmel, IL 62863 ¢ Phone (618) 262-5121 
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More Room... 
More Multiobus Cages. 
































More Room 

You get more room for 
extra cards without in- 
creasing overall size, be- 
Cause Our design gives you 
greater inside dimensions. 


More Reliability 
All cages are constructed 
of sturdy, durable anodized 
aluminum with a single 
mother board backplane 

. a concept that in- 
creases reliability and 
minimizes interconnec- 
tions. 


More Models 

We have more models than 
all our competitors com- 
bined. Choose a cage with 
3, 4, 5, 6, 7, 8, 9, 12, 14, 15, 


Ba 





16, 20, 24 or 26 slots for the 
right solution to your prob- 
lem. We have models with 
either 0.6” or 0.75” card 
centers and can even ac- 


commodate wirewrap cards. 


More Rack Mount 
Models 


Standard 19-inch rack mount- 


ing available for all cages. 


More Warranty 

A three year warranty is 

your assurance of quality. 

For Fast Delivery. 

Call our toll free number 
(800) 854-7086 

In Calif. call (619) 292-0242 

In Canada Call: 

Transduction Ltd. 

(416) 625-1907 


Electronic Solutions 


5780 Chesapeake Court 
San Diego, CA 92123 


technical issue can prevent adoption 
of a standard. Moreover, one com- 
mittee member notes that “‘yes with 
comment”’ votes can pose as great a 
threat to acceptance as an outright 
negative. 

In the meantime there still are no 
GKS-based packages on the market, 
though firms are working on them. 
James R. Warner, president of Pre- 
cision Visuals Inc., Boulder, Colo., 
who helped write Core but voted for 
GKS in X3H3, says his firm has al- 
ready modified its key products to 
comply with some GKS features. 
However, he adds, “It’s a fallacy to 
think that the body of Core users is 
just going to dry up and blow away. 

“DEC, HP, and Tektronix all have 
Core-based systems, and most OEMs 
[original-equipment manufacturers] 
can’t tell the difference between the 
two.” Both systems are certain to 


coexist in the marketplace for yet 
some time. —Clifford Barney 


Fully Multibus Compatible, MULTI-C AGE 


Terminated Mother Board. 





Note: Multi-Cage is a registered trademark of Electronic Solutions 
Multibus, trademark of Intel. 


Circle 189 on reader service card 
32 Electronics/May 19, 1983 





This ist 


A lot of computers offer a lot. Only one 


in its price range offers the most. The TI 
Home Computer. 


Better to begin with. Anyone can start 
right away with our Solid State Software™ 
Command Cartridges. Dozens of programs 
are available in home management, educa- 
tion and entertainment. 

Easy to expand. Our Peripheral Expan- 
sion System gives you plug-in cards for 
memory expansion, P-Code capabilities, a 
disk drive controller and the RS232 Inter- 
face. You can also add a modem, speech 


is the 


synthesizer, disk drive and 80 column dot 
matrix printer. 

Pr g flexibility. TI BASIC is 
built into the Home Computer. But it can 
also handle TI Extended BASIC, UCSD 
Pascal* Version IV.0, TI LOGO II, TMS 
9900 Assembly Language and TT PILOT. 
Programs can be stored in the optional 
Mini Memory Command Cartridge. 

High-Tech specs. 16-bit microprocessor, 
16K bytes RAM (expandable to 52K). 
26K bytes internal ROM, up to 30K bytes 


external ROM. 3 simultaneous tones from 


“UCSD Pascal is a trademark of the Regents of the University 


: meas | wm Feat 


_ sk tne ace 


Computer. 
one 


»9 


® 


110 HZ to 40,000 HZ. High resolution video. 
U.& Lc. Single line overlay for 2nd function. 
Control & function keys. 16 color graphics 
with 4 modes & sprites. 

Sound impressive? Compare a Tl Home 
Computer with the competition and really 
be impressed. You won’t even a 
need a computer to tell you this 


is the one. 
‘TEXAS 
INSTRUMENTS 


© 1982 Texas Instruments 


f California 





Survival of the 
fittest. 





When youre field-operational, 
there's no time to be concerned 
whether or not your connectors 
will hold up. You can't risk a com- 
munications breakdown. 

Fiber-optic multi-channel 
connectors (FOMC 2060 Series) 
from ITT Cannon are survivors. 
They can withstand some of 
the most severe field environ- _ 
mental conditions. You can drop 
them in the mud, step on them, 
roll over them and rinse them in 
water and dry them on your sleeve. 
A removable shroud provides 
for easy cleaning of the optical 
contacts. 

In fact, they're designed to be 
virtually immune to hydraulic fluid, 
lubricating oil, gasoline, and 
temperature cycling from —57°C 
tor oS"O. 

The fitness of our connectors 
is further enhanced by their 
hermaphroditic mating feature. 
This added plus means you need 
only one common cable plug, 
which mates with itself as well as 
a mounted receptacle. | 

This rugged series is also 
“scoop-proof”: when unmated, 
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Fiber-Optic 
Multi-Channel Connectors. 











Hy, 


the connector shroud protects the 
fiber ends. 

Should you snag a connector 
during deployment, it will with- 
stand a tensile pull of 100 pounds 
without breaking away from the 
cable. 

Originally designed for military 
use, these competitively priced 
connectors will also fit the need 
for many commercial and com- 
munication systems applications. 

With Cannon® connectors 
like these, you won't have to 
worry about communications 
breakdown, because even in some 
very severe environmental con- 
ditions they continue to survive. 

Contact Micro Division, 

Fiber Optics Marketing Manager 
ITT Cannon, a Division of Inter- 
national ‘Telephone and Telegraph 
Corporation, 1201 E. McFadden, 
santa Ana, CA 92702. Telephone: 
(714) 972-2061. In Europe, contact 
ITT Cannon, Avenue Louise 250, 
B-1050 Brussels, Belgium. 
Telephone: 02/640.36.00. 


CANNON LTT 


The Global Connection 


Business activity 





February 1983 
January 1983 
The Electronics production February 1982 
index is a seasonally adjust- 
ed measure of the level of 
production activity among 
U.S. manufacturers of office 
and data-processing equip- 
ment, communications and 
radio-television equipment, in- - 
struments, and components. 
As a reference point, the 


1977 yearly average = 100. 
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U.S. INDUSTRIAL-PRODUCTION INDExX' 










Office and data-processing equipment 


U.S. ELECTRONICS ECONOMIC INDICATORS 












Production workers? (thousands) 





Office and computing machines 


Communications equipment . 
Radio and TV receiving equipment 


Shipments? ($ billions) 












Communications equipment 


Radio and TV receiving equipment 
Electronic and electrical instruments 


Components 











U.S. GENERAL ECONOMIC INDICATORS 


Index of leading economic indicators* 


re ae 
Sources 


‘Federal Reserve Board (1967 = 100) 2 Bureau of Labor Statistics 3 Bureau of the Census 4 Department of Commerce (1967 = 100) 
5 Department of the Treasury 6 McGraw-Hill Publications Co., Department of Economics 









Electronics/May 19, 1983 35 


The venture capital industry, de- 


Business activity 





10) 





pending on the viewer’s 
perspective, is either a 
wonderful phenomenon 
or a bane to the elec- 
tronics industry. Execu- 
tives at established com- 
panies sometimes view 


STOCK PRICE INDEX (1970 


DR APO OS RS OO err 
the lure of venture capi- 1980 1981 1982 1983: 


tal as a disruptive influ- TRENDS IN SEMICONDUCTOR AND COMPONENTS STOCKS 


SOURCE: STANDARD & POOR'S 


ence, drawing capable 
young executives away. On the other hand, young engineers and managers, all with 
ideas for the proverbial better mousetrap, look upon venture capital as a way to 
financial prosperity. However, no one doubts that the American venture capital indus- 
try has been responsible for encouraging much U. S. technological creativity, for it has 
funded some of the most innovative firms in such areas as application software, 
computer graphics, semiconductors, robotics, and test equipment. 


Venture capital investors in start-up companies can often expect a healthy return on their invest- 


ment. This lure, in turn, attracts a large amount of capital. Just how much money is be- 
ing drawn into venture capital can be seen from the latest data accumulated by Venture 
Capital Journal, a Wellesley Hills, Mass.—based publication. According to the journal, a 
record $1.425 billion was raised by venture capital funds in 1982, bringing the pool of 
available investment capital to about $7.5 billion. The $1.4 billion was committed to 54 
new-venture funds and represented a 61% jump over the $867 million committed to 44 
such operations funds in 1981. 

Pension funds were the single largest supplier of capital in 1982, with investments 
totaling $474 million, or 33% of all new commitments. (In 1981, pension funds invested 
$200 million, or about 23% of the total.) Individuals and families were the second- 
largest source of new funds last year, with investments of $290 million, or 21% of the 
total. (In 1981, their contribution was $201 million, or 23%.) Next came insurance 
companies, whose $200 million accounted for 14% of the total (compared with $132 
million, or 15% in 1981), followed by foreign investments of $188 million, or 13% (up 
from $90 million, or 10%); corporations, with $175 million, or 12% (compared with 
$142 million, or 17%); and endowments and foundations, with $96 million, or 7%, of 
total new investments (down from $102 million, or 12%). 


The three major centers of the venture capital industry were California, New York, and Massachu- 


36 


setts, the journal points out. Venture funds in these three states together accounted for 
81% of 1982 capital commitments. California-based capital commitments totaled $516.0 
million, or 36.3% of the 1982 total (up from $312.0 million, or 36% in 1981). New 
York followed with $334.0 million, or 23.5% (compared with $115.7 million, or 13.4%, 
raised in 1981). Massachusetts-based funds came up with $303.9 million, or 21.3% of 
total commitments (up from $71.9 million, or 8.3% in 1981). —Robert J. Kozma 
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Our SMartly-des 
Module js both, 


€Cause inside, you'll find a dot 
Matrix displa | 


» UlIVErs, contro} and 
Cursor functions, and an 8-bit 
bidirectional, microprocessor-corn. 
Patible interface. verything you 
isplay Crisp, readable 
haracters 
rything you’ design 
the time and 
r high stand- 
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see quality Performance. 
Our reliable, tested Modules all 
feature Industry-standard CMOS ICs, 


American LCD 5s 


application. 
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TECHNOLOGICAL LEADERSHIP/8-BIT CMOS MCUs 


w-power, 1-chip breakthrougt 
CMOS microcomputer witl 











Viotorola introduces the first 
3elf- programming EPROM. 


And it’s in volume production, 
oday. With a special introductory offer 
hat erases any doubt about price. 

This powerful CMOS 8-bit micro- 
‘omputer packs UV EPROM anda 
ielf-programming bootstrap in 
XOM — along with RAM, I/O, timer 
ind oscillator—all on a single fully- 
static chip: Motorola's MC1468705Gz2. 

The 2,096 bytes of UV-erasable 
“PROM will let you now run what can 
e a truly innovative product through 
ield trials and test marketing —com- 
lete prototype evaluation —and spin 
off interface and customer variations 
0 an expanded market base with- 
yut the delays and expense suffered 


rom desired program changes on ordi- 


lary mask-ROM microcomputers. 


Jniquely adaptive on-chip 
ntelligence. 

Unleash your imagination with 
his single-chip microcomputer'’s 
inmatched flexibility in low-power 
snvironments demanding frequent 
yrogram changes. 

The versatile on-board, EPROM 
yrogrammer routine allows the micro 
0 actually field-program unused 
=PROM by as little as a byte at a time, 
adapting your product in real time, 
according to changes in data collection. 

Of course, should your need for 
1igh-volume production take you toa 
2OM-based version of this CMOS 
nicrocomputer, the EPROM program- 
ner is no longer necessary. In its place 
s a different routine that allows the 
nicrocomputer to test itself. 


Jnique power-saving modes. 

Yes, the MC1468705G2 is low- 
ower CMOS, with fully static opera- 
ion all the way down to DC. And yes, 

t thus takes but a single +3 to5.5 V 
ower Supply. 

But the power-saving magic is really 


n the on-chip WAIT and STOP modes. - 


With a WAIT mode of 0.8 mA typ 
ind a STOP mode of 5 pA typ, the 
AC1468705G2's supply current is 
nerely 3 mA at 4.5 V typ under most 
ull-speed operating conditions. 


fave it both ways. 

Plug in this one power miser, the 
4C1468705G2. Then, whether you 
rank out hundreds of systems or 
pit them out by the tens of thousands, 
here is no faster, cheaper, low-power 
vay to market than with the world’s 
irst CMOS prototyping tool. 

The UV EPROM and self-program- 
ning routine let low-quantity 
yroduction hit the market running as 
ersatile field-programmable, stand- 
lone systems. 


But, if you're going for high- 
volume applications, the unique user- 
programmable EPROM and self- 
programming bootstrap ROM move 
you quickly through field tests that 
can then leapfrog you straight toa 
pin-compatible, debugged masked 
ROM. With new-found confidence. And 
low-priced ease. 

Either way, you win. With dramati- 
cally-slashed development costs and 
blazing-fast turnaround time. 





And, when you replace existing 
multi-chip CMOS sets or power-hungry 
NMOS micros with the MC1468705G2, 
your customers win big also. With 
higher reliability and lower cost, as 
well as reduced size, weight and power 
for adaptive-intelligence applications. 

To the MC1468705G2’s UV EPROM 
and self-programming bootstrap 
ROM, add in 112 bytes of RAM, 4 


bidirectional 8-bit I/O ports, an 8-bit 
timer with 7-bit prescaler, external 
and timer interrupts as well as soft- 
ware interrupt, and a master reset 
and power-on reset, and you've got it: 
the world’s only user-programmable 
CMOS microcomputer, with unbeat- 
able performance...straight out of the 
proven M6805 Family of microcom- 
puters, with full software compatibility. 
And a plug-in twin of its forebear, 

the MC146805G2. 


How to get ’84 prices. 

Our leadership CMOS processing 
wins you far more than leading edge 
products. You get the opportunity to 
try out up to five pieces per depart- 
ment for just S30 apiece. Right. $30 
each. Our projected early-1984, 
low-quantity pricing. 

To qualify, send us your P.O.anda 
letterhead request, stating department, 
name and shipping address (no P.O. 
boxes, please), and briefly describe 
your intended application. In generic, 
non-confidential terms, of course. 
Offer valid in USA and Canada only. 
We'll hold this special offer open only 
until September 30, 1983, so get your 
P.O. and letter in soon. Send to: 


$30 MC1468705G2-—y 

Motorola CMOS Microcomputers-L10 

3501 Ed Bluestein Blvd. 

Austin, TX 78721 

For adata brochure to get 

you going, contact your nearest 
Motorola sales office or authorized 
distributor. Or write to Motorola 
Semiconductor Products, Inc., P.O. 
Box 20912, Phoenix, AZ 85036 — or 
use the coupon, below— for the CMOS 
microcomputer solution for your 


INNOVATIVE SYSTEMS 
THROUGH SILICON. 





(AA) MOTOROLA INC. 


| gplinept ies“ oie eel la heap meng goo tampa a 
TO: Motorola Semiconductor Products, Inc., P.O. Box 20912, Phoenix, AZ 85036 
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. Please send me information on the MC1468705G2. 


Call me: ( ) 

Company 
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Perfect Schematics on Your IBM*PC 

Imagine, sitting at your IBM Per- 
sonal Computer, producing perfect 
schematics in a fraction of the time it 
would take using normal design tech- 
niques. Gone forever are the tedium 
and agony associated with manual 
design, drafting, and documentation. 

FutureNet’s DASH-1 Schematic 
Designer is the only system tailored 
specifically to the needs of the elec- 
tronics engineer. It can make you five 
times more efficient as a designer, and 
nearly eight times more efficient when 
it comes to revisions. 


Parts Libraries Included 

No more sweating over IC data 
books. The DASH-1 Parts Library 
(on disk) includes TTL, popular 
microprocessors, memory and sup- 
port chips, plus discrete components, 
complete with pinouts and pin func- 
tions. With a keystroke you can call 
up the symbols you need or quickly 
create new symbols. Using the mouse 


* IBM is a registered trademark of 
International Business Machines Corporation. 


FutureNet’s DASH-1 Revolutionizes 
Schematic Design and Documentation! 


you can move symbols or areas of a 
drawing and interconnect them. And 
annotation is a snap. Typically, a sche- 
matic that would take eight hours to 
produce manually can be completed 
in one to two hours on the DASH-1. 
Ah, the ecstasy of it all 


Captures Data for Documentation 


DASH-1 does much 
more than create a 
perfect schematic. 
With your design 
data captured 
automatically on 
disk, essential 
documents — 
Net Lists, Lists of 
Materials, Design 
Check Reports — 
can be produced at will. Think of 
the hours of drudgery you'll save by 
eliminating these time-consuming, 
error-prone tasks. Plus, you'll have 
peace of mind knowing that DASH-1 


Future 


LIST OF MATERIALS 


SCHEMATICS 













will locate many common design 
errors before they reach the hardware 
stage. 


DASH-1 Talks to Other Systems 


The DASH-1 interfaces with other 
computer or CAD systems, trans- 
ferring all your schematic data ina 
flash. Direct connection to VAX’s or 
PDP-11’s is especially easy. 


The $5,980 Miracle 


After seeing DASH-1 in operation, 
engineers from large and small com- 
panies alike have said, We need this!” 
They're pleased by the price, too. Just 
$5,980 for the Add-on Package to your 
IBM PC. Complete turnkey systems 
including the IBM PC and the new IBM 
XT with 10 Mb Winchester hard disk 
and printer are available at prices 
starting at $12,960. Call FutureNet 
today for more information on the 
amazing DASH-1. You'll become a 
far more efficient designer overnight! 


So long Agony... hello Ecstasy. 


FutureNet Corporation 21018 Osborne Street * Canoga Park, CA 91304 USA * TWX: 910-494-2681 
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Seiko displays 
pocket color TV 


Microprocessor 
chip makers link with 
AT&T for Unix... 


. . » SO software firms 
must find niches 


Harris pushes for 
C-MOS PALs by 1984 


Hughes uses C-MOS 
on sapphire for VHSIC 
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Suwa Seikosha Co. of Nagano-ken, Japan—Seiko—has shown a 
prototype of a pocket-sized color TV set based on a liquid-crystal display 
of 240 by 240 picture elements that gives a picture with a 2.13-in. 
diagonal. The twisted-nematic display operates in a transmissive, rather 
than the more typical reflective, mode; polysilicon thin-film transistor 
arrays drive the device, shown at the Society for Information Display 
meeting. No details on availability or price were available. 


American Telephone & Telegraph Co., which said in December that it 
would support the System V Unix operating system for Digital 
Equipment Corp. minicomputers, was expected to reveal agreements this 
week with three major microprocessor manufacturers. The announ- 
cement, slated for the National Computer Conference, was to be made by 
AT&T’s Western Electric, along with Intel, Motorola, and National 
Semiconductor. Motorola will reportedly adapt its own Unix port for its 
68000 microprocessor; Intel has contracted with Microsoft Inc. of 
Bellevue, Wash., to adapt the operating system to the Intel iAPX 286. 
Microsoft may also do National’s 16032. The move would mean that 
original-equipment manufacturers could obtain support for their systems 
through the chip makers, rather than going through an intermediary that 
is not necessarily up to date on the latest AT&T enhancement. 


The arrangement means that software houses that market Bell 
Laboratories’ Unix or Unix-like systems will be able to maintain a 
market niche only by adding value to the basic operating system. 
However, its links to Intel and National should place Microsoft squarely 
in the Unix middle of marketplace. Meanwhile, the chip licensees are still 
waiting for tapes of System V source code; Intel does not expect to have 
its System V chip ready until the first quarter of next year, and in the 
meantime, it has already adapted Xenix, Microsoft’s enhanced version of 
Unix, and will have chips by July. The announcement may also herald 
the release of Unix-based microprocessor products by Western Electric. 


Determined to get a jump on its competition, Harris Corp. of Melbourne, 
Fla., intends to become the first supplier of fuse-programmable 
complementary-MOS logic: early in 1984 it will market the first four parts 
of a series to be pin-compatible with the bipolar programmable-array 
logic devices of Monolithic Memories Inc. and others. Designated 
HPL67209 through HPL67212, the parts will hold standby current 
consumption to 150 microamperes and consume 5 mA/MHz in operation, 
compared with a maximum of 180 mA for bipolar PALs. 


As its first operating device in the Pentagon’s Very High-Speed 
Integrated Circuits (VHSIC) program, Hughes Aircraft Co. has developed 
a 72,000-transistor chip fabricated in complementary-MOS and silicon- 
on-sapphire technology. Produced for the U.S. Army’s Electronics 
Research and Development Command, the chip is a digital correlator 
designed to work at 80 MHz and measures 368 by 315 mils. The Hughes 
device is only the second to surface publicly in the VHSIC program, 
whose managers are under tight disclosure controls. 
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Zenith TV chassis In distributors’ meetings this week, Zenith Radio Corp. of Glenview, III., 

. was set to unveil details of its 1984 color television line. To be known as 

sports four LSI chips Advanced System 3, the line boasts a new chassis design that relies on 

three large-scale integrated circuits that combine integrated injection 

logic and linear bipolar technologies on the same chip to replace 

hundreds of discrete components. A fourth dedicated LSI logic device 
promises improved long-term color fidelity. 


Robots to get standard With interest in robots increasing, the recent announcement by 

Computer-Aided Manufacturing—International of a program to create a 

software package standard software package for them should come as no surprise. The 

Arlington, Texas, organization that supports research in factory 

automation plans a package that would encompass all aspects of 

programming, control, and simulation. The project should cost $700,000 
and take three years to complete. 


Brown University to buy Brown University will soon announce the first of a series of contracts in 
- its ambitious program to totally interconnect the Providence, R.I., 
10,000 work stations campus and 20 Brown-affiliated hospitals. The cost will be $50 million to 
$70 million. In all, 10,000 work stations, one for virtually every student 
and faculty and staff member, will be installed within the next five years, 
to be linked via a video and data network. The university would not 

disclose the names of the vendors. 


CP/M 86 to interface The developer of the CP/M operating system for microcomputers, Digital 

: — Research Inc. of Pacific Grove, Calif., has signed an agreement with 
with Visicorp software Visicorp of San Jose, Calif., to support the Visicorp’s VisiON operating 
environment, giving users a bit-mapped interface to CP/M systems. 
Digital Research says the agreement will make it easier for original 
equipment manufacturers to develop applications packages under CP/M 
86, the company’s 16-bit operating system. 


Addenda A group seeking to bolster U.S. technological leadership has been 
formed in Los Angeles. Called the National Commission on Industrial 
Innovation, it includes among its goals “a financial environment 
equivalent to that of foreign competitors’? and an increase in research 
and development incentives. The chairman of the group’s board is former 
California Gov. Edmund G. Brown Jr. . . . Seeq Technology Inc., 
started by Intel Corp. ex-employees, is itself losing people to the 
entrepreneurial itch. Four former staff members will announce a spinoff 
venture founded to produce microcontrollers and nonvolatile memory 
components: Exel Microelectronics Inc., for now of Milpitas, 
Calif. . . . Kenneth A. Pickar has been named research and develop- 
ment manager of the Electronics Laboratories at General Electric Co.’s 
R&D Center in Schenectady, N. Y. . . . Touting it as two computers in 
one, Xerox Corp.’s Office Products division in Dallas will begin 
delivering in August a new desktop work station, the 16/8 professional 
computer, capable of concurrent 16- and 8-bit processing through its 
8086 and Z80A microprocessors. 
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If you use 
any other universal programmer 
itll cost you. 


Why the Citel System 47 Universal Programmer? Because the cost of ownership is dramatically 
less than the cost of owning any other system. The cumbersome hardware-intensive design of other pro- 
grammers makes their initial cost high. Then, every time you want to upgrade, you have to pay for a costly 
upgrade module. It’s almost like having to buy a new system every time your needs change. 

The Citel System 47, on the other hand, uses a sophisticated software-intensive design. This means it 
costs you less to start with. It means upgrading can be done for the relatively trivial cost of additional firmware. 
But, more than that, since all programming algorithms are contained in the mainframe, it means over 400 
devices can be programmed without having to add any hardware at all! 

Use the Citel System 47 to program MOS 
EPROM’s, MOS EEPROM'Ss, bipolar PROM’s, 
I. F.L., Programmable Array Logic, CMOS 
PROM's, and single chip microproces- 

sors. It offers you 128K bits or 256K bits 
of RAM to store inputs from either a 
master device, serial I/O or keyboard. 
Fourteen different I/O formats are 
provided for communications at 
selectable BAUD rates. Oper- 
ation is extremely simple 
and the system is compact 
enough to permit field use. 
The Citel System 47 is 
one of a family of pro- 
grammers that also 
includes the econo- 
mical System 
37 and System 
3716 Gang Pro- 
grammer for 
EPROM and 
EEPROM pro- 
gramming. All 
benefit in their 
design from 
Citel’s extensive ex- 
perience as the quality 
manufacturer of software-controlled 
programmers. To find out all about them, 
call (408) 727-6562...or, mail the coupon. 
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EERE SEES 
When your IC application demands special expertise. 


You’ve got me curious, tell me more. Mail coupon to: Citel, 3060 Raymond St., Santa Clara, CA 95050. 
I have no objection to saving money if the System 47 will do all 
that you say it will. NAME 

My phone number is 
a give me a call and let’s talk specifics. TITLE OR POSITION 

Yes, I’m intrigued, but for now all I’d like is some more COMPANY 

information about you and your products. 
My interest is in the: P eae ADDRESS 

ystem 
L_] System 47 [_] System 37 LI Gang Programmer CITY/STATE/ZIP 
My need is: ; 
My programming needs include these types of devices: 
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Other World, M.C. Escher, 1947. 
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IN THE HARD WORLD OF 


EMBEDDED MICROPROCESSOR SOFTWARE, 


YOU NEED THE COMPANY THAT SUPPORTS 
ANY POINT OF VIEW. 


Pick a target, any target. 

Then pick a language. 
And a host. Then pray 
that today’s choices for 
embedded microprocessor 
systems don’t narrow, or 
totally eliminate, 

tomorrow’s options. 

Smart products need 
smart support. 

That’s why Intermetrics, 
Inc. is dedicated to giving 
you maximum flexibility in 
embedded microprocessor 
software development, 
today and tomorrow. 

Today, we are shaping the 
standard for rehostable, 
retargetable multi-language 
and multi-hosted cross- 
compilers. They let you 
build, test and maintain 
microprocessor software 
on the user-friendly PDP-11™ 
or VAX" in C or Pascal, for 
the 8086 or 68000. 

Tomorrow, we'll be shap- 
ing new standards: solutions 
for your embedded micro- 
processor software needs. 


The bottom line is lower 
project costs, increased 
programmer productivity 
and shorter development 
cycles. 

- With more than fifteen 
years’ experience in 
sophisticated software 
support for industry and 
practical experience in 
embedded micropro- 
cessor system software 
applications, we draw on 
the expertise of more than 
500 software specialists 
worldwide. 

If you’re embedding 
microprocessors in your 
design, tell us your point 
of view. We'll support it. 
Call Intermetrics, Inc., 
Software Products Division, 
733 Concord Avenue, 
Cambridge, MA 02138. 
Tel.: 1-800-543-1300, 
toll free, ask for 
Operator 274. 


| | = 
ol 
| | INTERMETARICS 


SHAPING THE EMBEDDED SOFTWARE STANDARD 


PDP-If™ and VAX" are trademarks of Digital Equipment Corporation. 


Electronics/May 19, 1983 


Circle 45 on reader service card 


45 


296K ROMs 








ON TIME. 


NO IFS,ANDS, 





OR 





BUTS. 





Last year at NEC Electronics, 99.5% of all 
our ROM deliveries were on-time. A tradition 
we intend to continue. 

We’re delivering 256K ROMs now. 

Our 256K NMOS ROM offers fast speed 
and low power. Maximum access time of 
250 ns. Maximum power consumption of 
only 40 mA in active mode. A 32K x 8 bit 
organization. I/O’s that are T'T'L-compatble. 
Industry standard pin-outs. Anda +5v + 10% 
power supply. 

Our word is as good as our ROMs. 

ROMs on-time from NEC is no surprise. 

We can offer on-time delivery because of our 
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fully automated assembly. It insures consistent 
quality and makes fast turnaround possible. 
For more information about our 256K 
ROMs and the company that stands behind 
them, write or call NEC Electronics U.S.A. 
Inc., Electronic Arrays Division, 550 E. 
Middlefield Rd., Mountain View, CA 94043, 
(415) 964-4321. Woburn, MA (617) 935-6339; 
Melville, NY (516) 293-5660; Columbia, MD 
(301) 730-8600; Pompano Beach, FL (305) 
785-8250; Southfield, MI (313) 352-3770; 
Rolling Meadows, IL (312) 577-9090; Dallas, 
TX (214) 931-0641; Orange, CA (714) 
937-5244; Cupertino, CA (408) 446-0650. 





lm NEC Electronics U.S.A. Inc. 
aes Electronic Arrays Division 





We're taking on the future. 
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Significant developments in technology and business 


Portable computer 
accesses data base 
via two-way radio 


by Wesley R. Iversen, Chicago bureau 


Ordered for IBM servicemen, 
28-0z terminal from Motorola 
has an alphanumeric keyboard, 
eliminates need for phone line 


By combining its radio-design exper- 
tise with custom complementary-MOS 
circuitry, Motorola Inc. is about to 
extend the dimensions of portable 
computing. Its new Portable Com- 
munications Terminal is the first to 
incorporate a two-way radio for digi- 
tal data communication. It also 
packs an unprecedented amount of 
number-crunching power for a unit 
its size: in a package measuring 7.75 
by 4 by 1.3 inches, it carries two 8- 
bit microprocessors, up to 80-K bytes 
of random-access memory, and 160- 
K bytes of read-only memory. 

Advantage.“To our knowledge, 
this is the first product that takes 
advantage of both rf and computer 
technology to provide the user with a 
truly portable computer that frees 
him from being tethered to a phone 
line,” observes Edward F. Staiano, 
vice president and general manager 
for Motorola’s Communications sec- 
tor in Schaumburg, Ill. With a full 
alphanumeric keyboard and two-line, 
54-character liquid-crystal display, 
the 28-ounce terminal is part of a 
radio data-communication system de- 
veloped under contract to Interna- 
tional Business Machines Corp. for 
IBM service personnel [Electronics, 
April 7, p. 56]. 

Deliveries to IBM are to begin in 
the fourth quarter. But Motorola 
also plans to start selling the system, 
the first in a new product line, to 
other customers in the first or second 
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quarter of 1984, Staiano says. 

The terminal’s two 8-bit custom C- 
MOS microprocessors are patterned 
after Motorola’s n-channel MOS 6801 
family. One handles communication 
processing, interfacing with a custom 
C-MOS rf modem chip for transmit- 
ting and receiving data at 4,800 baud 
in the 800-megahertz band using fre- 
quency-shift-keyed modulation. The 
other handles data processing with a 
l-megabyte addressing range. A cus- 
tom C-MOS memory-mapping chip 
extends the normal 64-K byte range 
of the 6801. 

The ROMs. One 256-K C-MOS ROM 
is dedicated to the terminal’s custom 
multitasking operating system and 
several application programs, a 
screen editor, a file system, and cal- 
culator emulation. Four other 256-K 
ROMs are available for the user’s ap- 
plication software, including a 32-K- 
byte plug-in cartridge. Besides its rf 
modem and radio, the Motorola ter- 
minal also has a built-in telephone 
modem for communicating outside 
of radio range. 

In all, the terminal incorporates a 
half-dozen custom C-MOS devices, 





Handy item. Portable computer terminal measuring 
7.75 by 4 inches has two 54-character lines of liquid- 
crystal display. A custom C-MOS rf modem chip sends 
and receives data at 4,800 baud in the 800-MHz band. 





some of which are large-scale and 
some very large-scale integrated cir- 
cuitry. Besides the memory and rf 
modem, these include a dual-ported 
256-byte RAM for communication be- 
tween the terminal’s processors, a 
bus-buffer chip that facilitates fast 
bus operation, and a two-chip tele- 
phone modem and filter set. 

These devices, in leadless chip-car- 
riers, include 64-pad packages that 
take only about half the footprint 
and profile space of standard chip- 
carriers, says Ronald J. Blazek, Mo- 
torola product manager for data- 
communication systems. Motorola 
declines to detail the rf design, but 
points out the fit of an 800-MHz an- 
tenna entirely inside the terminal as 
an unusual accomplishment. 

Time limit. Because a software 
routine limits the transmission time 
of any message to slightly more than 
one second and a maximum of 256 
characters, Motorola expects to have 
1,500 terminals or more on a single 
channel without interference. Bits in 
a message exceeding the 256-charac- 
ter limit are sent automatically as the 
next time slot opens up. The compa- 
ny expects typical messages 
will be only about 76 char- 
acters. 

Such messages typify the 
use by IBM service person- 
nel: many short computer 
accesses. The terminal’s re- 
chargeable nickel-cadmium 
battery pack should last 
about 10 hours with the ex- 
pected seven or eight trans- 
missions an hour, says Mary 
Ann Randby, Motorola pro- 
gram administrator for data- 
communication services. 

Pricing is not yet set, 
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The porta ble’s radio link makes the di ifferenc 


“The radio link and the large amount o} memory distinguish this g sche heal 
other entries in what we call the hand-held computer market,” observes Egil | 
Juliussen, chairman of market research firm Future Computing Inc.., -Bicnare- 
son, Texas. His reference is to the Port ble Communications Terminal (PCT) 
that is part of a digital data-communicati 1s system to be sold to IBM Corp. ae _ 
others by Motorola Inc., ‘Schaumbu Q, Ill. Juliussen expects that Motorolamay _ 
have the market to itself for a while. “It takes a fair amount of technology fo do 
this and then to cram it all into a hand- held Up fenoles 
_ Already the market leader i in two-way mobile and radio-paging equipment, 
Motorola plans a family of products in what it believes will be a significant _ 
market for two-way radio-equipped portable terminals. Some forecasts call for | 
20 million portable computing terminals to be sold between now and 1990, _ 
observes Mary Ann Randby, Motorola program administrator for data-commu- __ 
nication services. ‘‘Out of those 20 million, between 5% and. 15% will be radio- 
equipped,” she predicts. 
Motorola is currently wort to detennine the bast porn ic handling | 
data communication in a cellular radio system, notes Edward F. Staiano, _ 
systems division vice president and general manager for Motorola's Communi- __ 
cations Sector. “In a cellular system, you can spend up to 400 milliseconds _ 
during handoff [from one cell to another], in which time the channel is muted,” 
he observes. Though this causes little problem for voice communication, it _ 
could play havoc if not accounted for in a data application. Cellular ested 2 
communication capability will probably not be offered before early 1 985. 
For the time being, Motorola may have its hands full meeting demand te 
dedicated two-way systems. IBM alone plans to link about 250 cities nation- 
wide into its radio network. This would, for example, enable its field-service _ 
personnel to communicate with each other and with IBM mainframes for parts _ 
inventory and for equipment troubleshooting tips. Motorola also expects the _ 
PCT will find jobs in areas like financial and health services, manufacturing, 




























freight handling, and pickup and delivery. 


Manley R. Iversen | 





though terminals should sell initially 


for $2,000 to $4,000 each, depending | 


on options. The system will also in- 
clude computer base stations with 
software for handling the rf commu- 
nications in a 5-to-7.5-mile radius, as 
well as a central network controller 
that will be able to take up to 60 
base stations. Each base station is ex- 
pected to sell from between $15,000 
to $20,000. The network controller 
may go for about $40,000 to 
$50,000. —Wesley R. Iversen 


Components 


Zinc oxide on MOS 
yields one-chip mike 


By putting a thin-film piezoelectric 
sensor on an n-channel MOS chip, 
Honeywell Inc. has what it is calling 
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“a mike on a chip” that could re- 
place conventional piezoelectric ce- 
ramics in hearing aids and micro- 
phones. The sensor 1s a layer of 
zinc oxide deposited on a 26- 
micrometer-thick silicon dlia- 
phragm isotropically etched 
into the chip; the diaphragm is 
3 millimeters in diameter. 

The zinc oxide layer, 2 to 5 
yum thick, is laid down using a 
planar magnetron sputtering 
technique. Amplifier and other 
circuitry integrated into the 14- 
inch-square chip complete the 
sensor. 

Honeywell cites some impor- 
tant reasons why its new sen- 
sor, still a prototype, could re- 
place conventional piezocera- 
mic devices. It is smaller, con- 
sumes less power, and would 
probably be cheaper, and its 
solid-state nature promises 


RS - 


more reliability. What’s more, the 
zinc oxide—based chip offers frequen- 
cy sensitivity down below 1 hertz, 
whereas ceramics lose sensitivity at 
20 to 25 Hz, points out Michele M. 
Royer, principal research scientist at | 
Honeywell’s Corporate Technology 
Center in Bloomington, Minn. 

Though researchers at the Univer- 
sity of California, Berkeley, have fab- 
ricated piezoelectric zinc oxide accel- 
erometers, the Honeywell device is 
the first reported application of the 
material in an acoustic sensor, says 
Royer. “This is a very attractive 
technology,” she observes. “I 
wouldn’t be surprised if our sensor is 
the first of many.” (The Japanese 
have also used the material in high- 
frequency filters for television, Royer 
says.) She will describe the device at 
the Second International Conference 
on Solid-State Sensors and Actuators 
taking place in Delft, the Nether- 
lands, May 31-June 3. 

Vibes to volts. The Honeywell 
chip relies on the zinc oxide’s piezo- 
electric properties to derive voltages 
from the mechanical deflection of the 
silicon diaphragm by incident sound. 
Signals from the zinc oxide go 
through buried contacts directly to 
the on-chip MOS amplifier. Encapsu- 
lating the leads in insulating silicon 
dioxide minimizes charge leakage 
and thus contributes to the chip’s 
0.1-Hz—frequency sensitivity. 

At least one official at a U.S.- 


? 





Prototype. Honeywell’s 3-mm-diameter acoustic 
sensor is a diaphragm overlaid with a thin film of zinc 
oxide that connects to an on-chip amplifier. Interdigi- 
tated devices are intended for other projects. 
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based piezoceramic device manufac- 
turer, who declines to be identified, 
expresses skepticism over applying 
the new sensor in the real world. 
“It’s feasible,” says he. ““Whether or 
not it’s practical remains to be seen.”’ 
But whatever its use on the outside, 
Honeywell research officials suggest 
that the chip may find volume appli- 
cation inside the company, though 
declining to say for what. 

“We have a very strong interest in 
this technology from one of our divi- 
sions,” says Ursula Kruse-Vau- 
cienne, a business development repre- 
sentive at the firm’s Corporate Tech- 
nology Center. Assuming favorable 
evaluation. and additional develop- 
ment, the chip could be ready for 
volume production within a couple 
of years, they say. —-W.R.I. 


Memory 


Electronic dog tags 
to go on maneuvers 


The U.S. Army is injecting a dose of 
electronic high technology into the 
administrative behemoth of tracking 
troop movements. In September, a 
week-long experiment run by Fort 
Lewis in Tacoma, Wash., will put a 
brigade outfitted with electronic dog 
tags through combat maneuvers. The 
troops, some 3,500 from the 9th In- 
fantry Division, will be backed by 
battalion and division commands tot- 
ing portable microsystems for com- 
municating troop strength and losses. 
Originally set for earlier this 
month, the field trial hit a last-min- 
ute software snag, according to Ma- 
jor Joe Burke, the liaison officer at 
Fort Lewis for the personnel pro- 
gram under the newly formed Army 
Development and Employment 
Agency. Burke is a data-processing 
and personnel-management specialist 
on assignment from the soldier sup- 
port center at Fort Benjamin Harri- 
son, Indianapolis, which is directing 
the Army’s system-development ef- 
fort [Electronics, March 10, p. 52]. 
Under the plan, each soldier will 
be given an electronic dog tag, called 
a Data Tag by its maker, Datakey 
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Inc., Burnsville, Minn. (see “Sturdy 
memory device key to Army con- 
tract,” above). The tag resembles a 
standard metal dog tag in size and 
weight, though at 0.090 inch it is 
slightly thicker. A chip embedded in 
the plastic, containing 2-K of electri- 
cally erasable programmable read- 
only memory, stores items like name, 
rank, serial number, and specialty. 
Paperless deployment. The Sep- 
tember trial, to be held at the Yaki- 
ma Firing Center in eastern Wash- 
ington, will include a full troop de- 
ployment and _ replacement  run- 
through using the tags. According to 
Burke, the data tag of each soldier 
assigned will be inserted into a read- 
er to prepare both a diskette and 
hard-copy passenger manifest for the 
Air Force as it moves troops into 
position. As troops arrive at the the- 
ater of operations, the tag will again 





be read to provide the full capabili- 
ties and status of the arriving force. 

Battlefield assignments can then be 
made via the computer at division 
headquarters. Here, any shortfall in 
needs will be known quickly so that 
replacements could be delegated by 
computer and sent off. Tags from ca- 
sualties will also be collected and, 
with the help of menu-driven soft- 
ware, a report with details to be sent 
to the next of kin will be generated 
in roughly half a minute. 

Beyond the electronic tags, differ- 
ent levels in the division will be 
equipped with several types and sizes 
of computers. At the company level 
on the front line, the company clerk 
will use an Epson HX-20 hand-held 
computer to create basic reports re- 
garding the individual soldiers and 
their grade, combat specialty, and 
status (for example, present, killed, 
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Electronic ID. Dog tag from Datakey, about 
the size of a standard metal one, contains 2-K 
of EE-PROM. It sits beside a reader that 
makes contact with the tag’s serrated edges. 


missing, or wounded). 

This information, recorded on mi- 
crocassette (future plans call for 
transmission by fm radio), will be 
passed to a larger, but still portable, 
microsystem at battalion headquar- 
ters that stores personnel data for the 
entire battalion. The clerk’s report, 
along with a simple head count and 
specialty accounting done on custom- 
MIL-SPEC Litton Data Systems hand- 
held and portable computers at the 
battalion, will then be sent to divi- 
sion headquarters, which will re- 
spond with directions for troop re- 
placements. 

Traveling light. The division will 
have four microsystems like the bat- 
talion’s, each roughly the size of a 
carry-on bag and weighing about 47 
pounds, from Micro Source Inc., 
New Lebanon, Ohio. That compa- 
ny’s M6000P/H system, built around 
a Z80 microprocessor, has been mod- 
ified to enclose an Epson printer, 
half-sized hard- and _ floppy-disk 
drives, a modem, and a data-tag 
reader. By comparison, combat divi- 
sions currently go out into the field 
with two 35-foot vans full of IBM 
360 equipment (though these are to 
be replaced with one van full of Hon- 
eywell level 6 model 47 machines). 

In an actual wartime situation, the 
planners envision, troops will run 
with this setup for the first 90 to 120 
days of deployment, when the front 
lines are still fluid. As the lines stabi- 
lize, the van with the backup com- 
puter—the “‘logistics tail’”—would be 
brought to the division from com- 
mand headquarters in the U.S. 

Plans are also under way to modi- 


50 


fy the combat system for use in 
peacetime. For example, Burke says, 
the same tag, but with more of its 
64-K memory used, would carry full 
personnel information and tie into 
the Army’s master data base. In ad- 
dition to basic information, the tag 
would store items like next of kin, 
previous assignments, decorations, 
and religious preference. Should the 
soldier be sent to war, however, most 
of that would be erased, leaving only 
the requirements set forth in the Ge- 
neva Convention. 

Meanwhile, other military groups 
are exploring different means of elec- 
tronic identification. This month, af- 
ter a delay, the Defense Department 
kicks off a field trial with a “smart 
card,” or credit-card look-alike with 
a microprocessor and memory, at 
Fort Lee, Petersburg, Va. [Electron- 
ics, March 10, p. 50]. Being tested is 
a peacetime system to control eligi- 
bility for medical and other person- 
nel benefits. —Marilyn A. Harris 


MCC Is warned 
of antitrust action 


Some fog has settled on the rocky 
shoals of antitrust being negotiated 
by the Microelectronics & Computer 
Technology Corp., the research co- 
operative headed by Bobby R. In- 
man. It is in the form of a letter of 
protest from Joseph M. Alioto, a 
well-known San Francisco antitrust 
attorney, to each of the member 
companies, members of the congres- 
sional Judiciary Committee, and 
some California delegates. 

Alioto, along with his father, the 
former mayor of San Francisco, re- 
cently represented Al Davis, owner 
of the Oakland Raiders football 
team, in a celebrated dispute with 
the National Football League over 
moving the franchise to Los Angeles. 
He contends in the letter sent at the 
end of January and just recently 
coming to light that MCC is “in clear 
violation of the antitrust law,” and 
that, acting on his own, he wants to 
put MCC on notice that “down the 


road, if someone gets hurt, MCC will 
know that they are doing something 
illegal.” 

MCC was formed late in 1982 as a 
cooperative venture of, so far, 11 
companies. It aims to share research 
and development costs in response to 
similar efforts sponsored in Japan by 
that country’s Ministry of Interna- 
tional Trade and Industry. Thus far, 
the Justice Department has adopted 
an attitude of benign neglect toward 
the antitrust aspects of the venture, 
while there appears to be growing 
support in Congress for exempting 
the company from antitrust restric- 
tions [Electronics, March 24, p. 89]. 

Alioto’s broadside was sent to the 
board chairmen of the companies 
constituting MCC as well as to the 
Senate and House Judiciary commit- 
tees and to William Baxter, Assistant 
U.S. Attorney General for antitrust 
matters. Baxter’s office has already 
reviewed the MCC plan and given it 
preliminary approval—‘‘an amber 
light,” as MCC chairman and presi- 
dent Inman calls it. 

Backfire? Inman, a former Navy 
admiral who retired last year as dep- 
uty director of the Central Intelli- 
gence Agency, echoes the view of Pe- 
ter F. McCloskey, president of the 
Electronic Industries Association. 
According to McCloskey, the Alioto 
letter could prove “the best thing 
yet” in spurring consideration and 
passage of modifications to antitrust 
statutes. 

Alioto, argues McCloskey, in fact 
“makes the case” for the need for 
legislation to protect joint R&D ven- 
tures against private antitrust litiga- 
tion in return for subjecting such ef- 
forts to strict government oversight 
and requiring them—as MCC pro- 
poses—to license resulting technol- 
ogy developments to any organiza- 
tion, foreign or domestic, for a fee. 
Right now there is no protection 
from private suits, McCloskey points 
out, adding that this threat seriously 
deters corporate participation. 

The outcry against Alioto’s letter, 
predictably, was highly charged. 
Control Data Corp. president Robert 
M. Price rebutted Alioto’s antitrust 
“threats” on March 23 in a strong 
letter to Sen. Gary Hart (D., Colo.), 
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cosponsor of one joint R&D bill with 
Sen. Charles McC. Mathias (R., 
Md.). Alioto’s “unthinking and self- 
serving attack,” wrote Price, “is a 
perfect example of why legislation 
[like Hart’s S. 737] is needed.” 

MCC, in Price’s view, is ‘‘a better 
alternative to the inevitable slow con- 
glomeration of the U. S. semiconduc- 
tor and computer industries that, by 
the turn of the century, will destroy 
our leadership in those industries just 
as surely as it has been destroyed in 
steel or automobiles.” 

Puzzling. Alioto’s motivation is 
somewhat of a puzzle to members of 
the Judiciary Committee staff, who 
so far have not responded to the let- 
ter. Some have speculated that 
Alioto is either looking for a client 
or that he is professing to raise a 
“public citizen” interest issue to get 
some press mileage. 

But Alioto denies both charges: “I 
read about [MCC] in the newspaper 
and believe that it is a clear violation 
of the law. I don’t believe that MCC 
will just do R&D—they will have a 
product and will eliminate competi- 
tion and they will fix prices. This is 
completely against the American 
way. I’m not in this for my gain. If 
some small company comes to me 
and I do file a suit, [ll give any 
proceeds to a charity.”’ -Sam Weber 


Liquid-crystal displays 


Fast LC switch 
handles color 


A three-year research effort at Tek- 
tronix Inc. has paid off with the con- 
struction of a very fast-switching liq- 
uid-crystal device that makes it prac- 
tical to build high-resolution color 
displays into less expensive instru- 
ments. The device, an optical switch 
called a 7r-cell, and the display, built 
around a monochrome cathode-ray 
tube, were described in two papers 
from the Beaverton, Ore., firm’s Im- 
aging Research laboratory at the So- 
ciety for Information Display meet- 
ing in Philadelphia, May 10-12. 
Because of “‘the simplicity and po- 
tentially low cost” of the technique, 
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them into red, green, or an in-between yellow according to the area written on the screen. 


the company is planning to employ it 
in small, low-cost instruments for its 
oscilloscope, logic-analyzer, and 
spectrum-analyzer lines. At the SID 
meeting, Tektronix showed slides of 
a color logic analyzer like its 1240 
[Electronics, Feb. 24, p. 143] and a 
four-channel digital oscilloscope with 
a touch-sensitive screen that use the 
new display to produce red, green, 
and yellow. A display should be to 
market by early fall. 

In the eye. The Tektronix system 
depends on the human eye to inte- 
grate color information coming 
through the optical switch. Light 
from a monochrome CRT, whose 
conventional phosphor has emission 
peaks in red and green wavelengths, 
first passes through red and green 
polarizers (see diagram). The LC 
switch then rotates the filter outputs 
so that only light of the desired color 
passes through a linear polarizer. 

The same control logic that drives 
the CRT deflection circuits and video 
amplifier drives the color switch. By 
selectively writing information on the 
CRT—leaving out certain lines, for 
example—the system induces the eye 
to see color gradients between red 
and green. (Tektronix also has a pro- 
totype display that, using three col- 
or-polarizing stages and two switch- 
es, combines three primary colors 
into a complete spectrum.) 


A similar display was described a 
year ago at SID by researchers from 
the Royal Signal and Radar Estab- 
lishment in England. It uses two fre- 
quencies to switch the crystal, which 
makes it difficult to control the dis- 
play and makes the design of display 
drivers more complex. Tektronix 
only needs a single frequency to turn 
the liquid crystal on or off. 

The trick, says lab director George 
Fabel, is to get the LC material to 
switch fast enough. Most common 
liquid crystals that use twisted ne- 
matic materials switch at rates of 20 
to 100 milliseconds. Tektronix re- 
quired rates of 1 to 3 ms, Fabel says. 
The cell employs the less common 
tunable birefringent LC material and 
is built with a proprietary technique. 

As described by Tektronix re- 
searcher Philip Bos in Philadelphia, 
the cell switches fast by overcoming 
a phenomenon called optical bounce. 
Normally, in a liquid crystal, the 
light-directing molecules fight being 
realigned by the applied electric field 
until the field finally forces them to 
line up. Tektronix changed the so- 
called alignment layer between the 
glass plates and the LC cell so that 
intermolecular forces aid, rather than 
oppose, the desired alignment. 

Since the CRT in the system has no 
shadow mask or special patterning, 
the display has the high resolution of 
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monochrome displays. Tektronix 
showed 250- and 500-line displays 
using 6.5-inch-diagonal tubes. 

One disadvantage of such a sys- 
tem, Fabel points out, is that because 
it is field-sequential, the deflection 
circuits must operate at twice or 
three times (in a full-color version) 
the normal 60-hertz rate. Also, 
brightness is reduced to, at most, 
25% of the brightness of a normal 
rastered CRT. But Tektronix says “‘it 
is mostly compensated for by the 
very high contrast of the system in 
high ambient light.” —Clifford Barney 


Legislation | 


Senate bill seeks to 
protect IC designs 


In its fight against chip piracy, the 
U.S. semiconductor industry has 
now garnered the Senate’s support 
for legislation providing copyright 
protection for circuit designs and 
masks. Early this month that body 
introduced the Semiconductor Chip 
Protection Act (S. 1201), which 
would give 10-year copyright protec- 
tion to circuit patterns, besides re- 
quiring unwitting buyers of pirated 
chips to pay a license fee to the origi- 
nator for continued use of the design. 

Sen. Charles McC. Mathias (R., 
Md.), who cosponsored the bill with 
Sen. Gary Hart (D., Colo.), said his 
judiciary subcommittee on copy- 
rights, patents, and trademarks will 
hold the first hearings on S. 1201 on 
May 19. Invited witnesses include In- 
tel Corp.’s general counsel, Thomas 
Dunlap; General Electric Co.’s 
Christopher Layton, operations vice 
president at the company’s Micro- 
electronics Research Center in Re- 
search Triangle Park, N. C.; Harvard 
University’s Arthur Miller, noted 
law professor; and a representative of 
the Electronic Industries Association 
of Japan. 

In favor. The Semiconductor In- 
dustry Association said in Washing- 
ton that it strongly favors the bill, 
which follows years of frustrated at- 
tempts by industry to get the protec- 
tion of the patent laws extended to 
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News briefs 


Touch-sensitive menu replaces keyboard in executive work station 
For executives with a strong aversion to keyboards, a prototype of a work 
station without one is being shown this week at the National Computer 
Conference in Anaheim, Calif., by Santa Barbara Development Laboratories 
Inc., Santa Barbara, Calif. Information-processing, communication, and office- 
automation features are all accessed through a symbolic menu presented on a 
touch-activated, high-resolution color cathode-ray tube. The system is geared 
to retrieve information from a corporate data base that is entered by others on 
a separate console that has a keyboard, according to engineering vice 
president Michael Cheiky. 

The machine, whose operating system is compatible with CP/M 86, holds 
about 5,000 typed pages, a 500-entry telephone directory, and a two-year 
calendar. Voice store-and-forward, word-processing, computer, spreadsheet, 


_ and networking functions are controlled through the on-screen “buttons,” as is 


a teleconferencing option that relies on a pair of closed-circuit TV cameras. 

The computer itself is high-performance, executing 3.4 million instructions 
per second under control of an 16-bit 8086 processor. It has 1.25 megabytes of 
random-access memory; a dedicated 8-bit 8085 unit directs the voice function, 
and bit-slice logic controls about 80 megabytes of hard-disk storage. Price of a 
typical system, including an executive and a data-entry station, will be upwards 
of $25,000, competitive with top-of-the-line business computers, says Cheiky, 
who hopes to attract venture capital for production later this year. 


Electron-beam lithography machines on hold 

Citing sluggish demand, GCA Corp. is delaying and downplaying the debut of 
its long-awaited electron-beam lithography gear. Though the Bedford, Mass., 
equipment maker says it could ship electron-beam units sometime next year, 
“there just doesn’t seem to be real interest in any quantity,’ according to 
director of corporate technology Griffith L. Resor Ill. Resor says that GCA, like 
others in the industry, once thought electron-beam machines would be 
necessary for the fine geometries of 64- and 256-K random-access memory 
circuits. But GCA now feels optical technologies have gained sufficient market 
acceptance to put electron-beam technology on the back burner. To date, 
notes Resor, its most significant application has been in mask fabrication. 





chip designs and masks. But the 
U.S. Patent Office ruled that the de- 
signs as such are not patentable, a 
judgment that was upheld in subse- 
quent court appeals by industry. 
Patent laws protect electronic cir- 
cuitry only in hardware form, but 
not the carefully engineered patterns 
that are imprinted on chips. Existing 
copyright laws already offer limited 
protection, and 8.1201 would 
strengthen this. It would also protect 
the interests of innocent purchasers 
of pirated chips by letting them con- 
tinue to use a design if they pay a 
royalty to the original innovators. 
Moreover, Sen. Mathias points out, 
such payments could not be made 
retroactive, that is, to include the 
time before an infringer who unwit- 


tingly buys a pirated design is noti- 
fied of a violation. 

“Chip production is a fine and 
costly art,’ Sen. Mathias noted in 
introducing the bill, yet “innovators 
are being ripped off by onshore and 
offshore ‘chip pirates,’ who, for less 
than $50,000, can now legally appro- 
priate and use these chip designs as 
their own.” After photographing a 
chip’s circuitry, enlarging it, and 
then making new masks, the senator 
points out, “the pirate firm can flood 
the market with cheap products,” 
capitalizing on years of costly devel- 
opment by the original designer. 

Intel Corp.’s Robert Noyce, an in- 
ventor of the IC and a leader in the 
SIA, applauded the new bill, saying: 
“Failure to challenge semiconductor- 
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chip piracy practices will have rami- 
fications far beyond the semiconduc- 
tor industry. It will reduce our inter- 
national competitiveness and our na- 
tional economic well-being.” 
Companion legislation to S. 1201 
has already been introduced in the 
House of Representatives by Califor- 
nia Democrats Don Edwards and 
Norman Y. Mineta. —Ray Connolly 


Computers 


DEC to catch up to 
fail-safe computers 


Industry demand for fail-safe com- 
puting has fired up quickly since 
Tandem Computers Inc. introduced 
the first commercial fault-tolerant 
system in 1975. Though a handful of 
start-up competitors has since fanned 
the market, established vendors, for 
the most part, have kept out, ham- 
pered by the expensive and time-con- 
suming task of backfitting existing 
machines for fail-safe operation with- 
out rendering obsolete their large 
software bases. 

Now, an old-timer, Digital Equip- 
ment Corp., Maynard, Mass., is tack- 
ling the chore in a major effort it 
expects will yield big payoffs in pro- 
tecting its own customer base and in 
competing with fail-safe vendors on 
their own ground. The firm recently 
laid the groundwork for multiproces- 
sor, fault-tolerant configurations of 
its best-selling 32-bit superminicom- 
puter family, the VAX-11 [Electron- 
ics, April 21, p. 41]. 

At stake is a market valued at 
$500 million last year that should 
climb to $4.25 billion in 1987, pre- 
dicts a recent study by International 
Resource Development Inc., a Nor- 
walk, Conn., market research firm. 
That market is dominated almost ex- 
clusively by Cupertino, Calif.—based 
Tandem (whose share topped 60% in 
1982) and the start-up firms, which 
have had the luxury of building from 
the ground up. 

The bulk of DEC’s effort will go 
into a major overhaul of the VAX- 
11’s VMS operating system, a project 
that VAX marketing manager David 
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Going fail-safe. Next year, each Digital Equipment Corp. VAX-system cluster will have 
redundant processors, storage controllers, and disk backup for fail-safe operation. Nodes will 
connect to a star coupler via 70-megabit-per-second dual-path data links, already in use. 





Chanoux says will not be completed 
until 1984. In the end, though, users 
will have the option of configuring 
clustered VAX-11 systems for fault- 
tolerant operation. 

At the same time, they may enjoy 
the benefits of general-purpose pro- 
cessors for different applications us- 
ing the huge base of commercially 
available VAX software. Also, they 
will not need to tailor their applica- 
tion programs for fault-tolerant oper- 
ation, a task required with dedicated 
fail-safe systems like Tandem’s, ac- 
cording to Chanoux. “By embedding 
such features in the operating sys- 
tem, we’re saving users all that up- 
front programming work,” he says. 

Star. DEC this month is shipping a 
VMS upgrade, Version 3.3, that will 
support as many as 16 VAX-11/780 
and -11/782 systems in a star-shaped 
cluster. Each processor runs its own 
copy of the operating system and can 
access all data files in the cluster, 
whether they are local to another 
processor or shared through DEC’s 
HSC50 mass-storage subsystem. By 
August, VMS Version 3.4 will con- 
nect VAX-11/750 systems as well to 
the so-called VAXclusters. 

In 1984, the firm plans to unveil a 
radically retooled version of VMS. Its 
extensions will include support for 
data-protection measures like redun- 
dant storage and synchronized access 
of files to maintain up-to-date copies 


throughout the cluster. Other exten- 
sions will automatically reconfigure 
the VAXcluster to assume the duties 
of a failed node. Possible too will be 
automatic “rolling back” of a file or 
even the entire contents of a data 
base to an earlier, known state if an 
error or failure occurs. 

Coupled clusters. Individual com- 
puters link up by means of a passive 
star coupler, connected by DEC’s 70 
megabit-per-second dual—data-path 
Computer Interconnect bus (see fig- 
ure, above). Maximum distance be- 
tween any two nodes is 90 meters. A 
minimum VAxXcluster of two VAX- 
11/750 systems will cost about 
$300,000; an installed VAX-11/750 
or -11/780 can be expanded into a 
basic cluster with a package that 
costs just under $200,000 and in- 
cludes a second processor with mem- 
ory, the star coupler, and a processor 
interface to the interconnect bus. 

With DEC’s $32,500 mass-storage 
controllers, VAXclusters expand their 
power even more: a_ 16-processor 
cluster could pack more than 100 gi- 
gabytes of disk storage. Indeed, one 
attraction of the VAxXcluster comes 
from the processing punch of the 32- 
bit VAX-11 itself, Chanoux says. 
Tandem machines, which also can be 
clustered, are 16-bit processors, and 
other fail-safe vendors like Stratus 
use processors with 32-bit data and 
16-bit addressing. —Linda Lowe 
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No company that builds a wide 
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Delays on one product affect the 
other lines. Inventory and labor costs are 
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particular product line. 

Our companies are all free to 
organize themselves internally to 
maximize their efficiency and economy 
and to allow them to respond rapidly to 
their fast-changing markets. They each 
do things a little differently. But all three 
are the most successful disk drive 
companies you ever heard of. 

And they're all named Tandon. 
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9%" FLOPPY COMPANY 
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5%" WINCHESTER COMPANY 


49 STRATHEARN 
SIMI VALLEY CALIFORNIA 93065 
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And the Tandon 54" Floppy 
Company has plenty of drive. Both in 
terms of ambition and in terms of 
product. 

Tandon's unique corporate structure 
lets us focus our drive on one goal: to 
build more of the best possible 5%" 
drives than anyone else in the world. At 
the lowest possible cost. 

And that's just what we've done. In 
less time than anyone but Tandon 
thought possible, we've become the 
biggest name in 5/4" floppies. Even 
bigger than such established names as... 
well, you know who they are. And so do 
they. 

But all the drive in the world 
wouldnt have made us number one if 
we didnt have the product to back it up. 

We do. Starting where it counts, with 
innovative engineering and design. 
Followed by a 
manufacturing 
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operation that features the highest 
degree of vertical integration in the 
industry. 80% of the material cost of our 
drives consists of parts we manufacture 
ourselves. So we can keep far tighter 
control over quality and cost. And avoid 
what other companies call “unavoidable 
supplier-caused delays. 

Our aim is always to maintain 
production capacity higher than actual 
orders. Last year, we more than 
doubled our production capacity with 
facilities that can easily exceed 
200,000 drives a month. In 1983, we are 
expanding still further. To be sure that 
we can always deliver the drives you 
need, when you need them. 

That's how we plan to stay the 
world’s number one supplier of 5/4" 
floppy drives. By building drives that 
push the limits of performance and 
capacity further than our competitors 
think possible. In greater numbers than 
they can produce. At lower costs than 
they can match. 


" TANDON 51. FLOPPY COMPANY. 
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WE DON’T MEASURE 
WINCHESTER CAPACITY 
JUST IN MEGABYTES. 


We measure it in pany manufactures 
terms of production | SE more of Its own 
capacity. Capacity for plated media and its 
technological own PC board 
innovation. And assemblies. 
capacity for building-in Our innovative 
quality at the lowest products are backed 
possible cost. with a 105% 

We're the Tandon guarantee. Including 
5%" Winchester our brand-new half- 
Company. And we're height 5%" drives. 























at a disadvantage. Unlike our Tandon With 6.4 and 12.8MB in half the space of 

sister companies, we re not the worlds traditional 5/4" Winchesters. 

production leader in our field. We're We're dedicated to building more 

only number two. Fhough not by much. drives with more capacity in less space 

Like the Tandon 54" Floppy Company, for less cost. 

we didn't start first, but we intend to Which means we're dedicated to 

finish first. being the world's leading producer of 
We build a wide range of drives. 5%" Winchesters. 


Open-loop and high perform- 
ance closed-loop models. Right 
now, we have the capacity to 
build and ship 60,000 drives a 
month. That means that we have 
the capacity in place to be 
number one in 54'' Winchesters. 
And we intend to be. By offering 
you what no other Winchester 
manufacturer can. 

No other Winchester 
company makes so many of the 
parts that go into its drives. 

No other Winchester 
company builds tts own heads. 

No other Winchester com- 


TANDON 5'/, WINCHESTER COMPANY. 











OUR SMALLEST 


ACHIEVEMENT IS THE 


INDUSTRY’S BIGGEST SUCCESS. 


The Tandon 8" and 32" Floppy 
Company is the world's largest 
producer of 8" ThinLine™ drives. 

And now we're ramping up for high 
volume production of single and 
double-sided 3" drives. 

When we introduced the half- 
height 8" floppy | 
drive, we expected 
system designers to 
g0 wild over It. 

You did. Some of 
you stacked two of 
our drives to double 
system storage to as much as 3.2MB 
without increasing system size. Others 
took advantage of our small achieve- 
ment to reduce system size instead. 

Whatever youve done with our 
ThinLines, we want to thank you for 
having the confidence in them to give us 
an overwhelming lead in the half-height 
8" market. 

Now we're using our experience 
In making drives small to make them 












even smaller. 
Our new 3)4" drives are now in 
production in four versions. 
500K byte single-sided and 
|MB double-sided Tandon 
interface models. And Sony 
interface-compatible drives 


We plan on becoming the world's 
leader in 34" the same way we 
became the world's leader in half-height 
8" By focusing our energies on building 
more drives, better, at a lower cost than 
anyone else. 


Like all Tandon companies, we start 
with a high degree of vertical integration. 
And an aggressive commitment to R&D 
no one can match. 

We've also established ourselves in a 
brand-new facility with all the latest man- 
ufacturing and test equipment. So we 
can triple our current leading monthly 
production rate while ramping up to 
meet the burgeoning 3/2" market. 

Just because we've become a success 
by thinking small doesnt mean our plans 
are modest. 


TANDON 8' AND 3’ FLOPPY COMPANY. 
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WE MAKE 24 DRIVES A DAY. 








TOTAL MONTHLY SHIPMENTS 
(ALL PRODUCT LINES) 























With 24 different drive models in 
production each and every day, it's not 
surprising we re the number one sup- 
plier of micro peripheral disk drives in 
the world. 

We're producing upwards of 10,000 
drives every business day. Over 200,000 
a month. And at this rate more than 2 
million drives a year. 

Here’s how the Tandon Companies 
have become the most successful disk 
drive companies you ever heard of: 


TANDON 5'/, FLOPPY COMPANY. 
12 BEST SELLERS. 
Our TMIQO ts the ee 
best- selling 54" tg eli hag cies 
in the world. 
There are 
four models 


_ NO WONDER WERE THE 
WORLD’S PRODUCTION LEADER. 




















to choose from. 48T PI with 250KB. 
48TPI with 500KB. 96TPI with SOOKB. 
And 96TPl with IMB. Our TMIOI-4 is a 
microprocessor-controlled model offer- 
ing 96TPl with IMB. And our TMIQ2-2 
has 96T Pl with a full 2MB capacity. 

Then there are our half-height 54%" 


- ThinLine floppies. Our ultra low cost 


TM50 comes in four versions. Iwo 
mechanics-only models for high-volume 
OEMs who want to provide their own 
added value and two models with fully 
operational electronics. Both versions 
come in 48T PI 250KB and 500KB 
Capacity models. For microprocessor- 
controlled performance, our two model 
TM55 54%" ThinLines offer 48TPI with a 
500KB capacity and 967 Pl with a IMB 
capacity. 
TANDON 51): 
WINCHESTER COMPANY. 
6 DRIVES IS JUST THE 
BEGINNING OF OUR CAPACITY. 


Our TM500 is an exceptionally cost- 
effective Winches- 
mg ter. We offer it in 


Me 
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three models: 6.4MB, |2.8MB, and 19.2MB 
unformatted capacities. Our [M703 Is a 
high-performance, closed-loop 5/4" drive 
with a full 30MB of storage. 

We're proudest of our new [M250 
half-height 5%" Winchester. It's available 
now in 6.4MB and 12.8MB versions. With 
all the performance of a full height 
Winchester in half the space. 


TANDON 8’AND 3'/: FLOPPY 
COMPANY. 6 SMALL DRIVES. 
NO SMALL ACHIEVEMENT. 

Our TM848, our first half-height 8" 
floppy, Is still the world's best seller. It 
comes in two models. 48T PI single-sided 
with 800KB capacity and 48 T PI double- 
sided with |.6MB i 
storage. 


Our new 
TM35 344" 


THE TANDON COMPANIES. 








drives are available in four models. Iwo 


Tandon TMIO0 interface-compatible 
versions— 500KB and IMB. And two 
Sony interface-compatible versions — 
also 500KB and IMB capacities. 


THE TANDON COMPANIES. THE 
DIFFERENCE IS OUR SUCCESS. 


Separately, we offer products no 
competitor can match. logether, were a 
corporation that has doubled or tripled 
its growth every year for the past 5 years. 

Buying from the Tandon Companies 
offers you all the advantages of buying 
from a single source. And all the 
advantages of buying from a supplier 
who has concentrated all its resources on 


doing one job better than anyone else in 


the world. 

That's the Tandon philosophy. 

It's given us an all-important 
edge on our competitors. 
And it's made us the most 
successful disk drive compa- 
nies you ever heard of. 
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THE MOST SUCCESSFUL DISK DRIVE COMPANIES YOU EVER HEARD OF. 


Tandon Corporation. 20320 Prairie, Chatsworth, CA 91311, (213) 993-6644, TWX: 910-494-1721, Telex: 
194794. Regional Sales Offices: Boston (617) 938-1916 * New York (201) 449-7720 « Atlanta (404) 934-0620 
Chicago (312) 530-7401 ¢ Dallas (214) 423-6260 « Irvine (714) 675-2928 Sunnyvale (408) 745-6303 
Frankfurt, West Germany 6107-2091, Telex 411547 * London, England (0734) 664-676 Telex: 8484l|. 
Distributors: Hall-Mark, Kierulff, Schweber. 


FCC approves a score 
more satcoms... 


... aS NASA seeks ways 
to pack more into orbit 


RCA has lowest 
TV noise figure 
says FCC study 


Defense, Energy groups 
to study supercomputers 


— Circle 69 on reader service card 





Washington newsletter 


Twenty-two more U. S. communications satellites (including one in-orbit 
spare) were approved for construction and launching by 10 companies, 
three of which must demonstrate their financial ability by Dec. 31 or lose 
their authorizations. The action by the Federal Communications 
Commission granted seven applications unconditionally: American 
Telephone & Telegraph Co. for launching three Telstars; American 
Satellite Co. for two launches plus one ground spare; Hughes 
Communications Inc. for launching one Galaxy III; RCA Americom Inc. 
for five satellites plus one in-orbit spare; Satellite Business Systems Inc. 
for two launches; Southern Pacific Satellite Co. for one launch plus a 
ground spare, and Western Union Corp. for launching Westar VI. 
Conditional authorizations went to Advanced Business Communications 
Inc., Rainbow Satellite Inc., and United States Satellite Systems Inc., for 
two launches and one ground spare each. 


Making room for the new orbital entries is a recent FCC authorization for 
as little as 2° spacing between domestic satellites operating in the 12- and 
14-GHz and 4- and 6-GHz bands by 1986. But the action will only 
temporarily delay the saturation of the geosynchronous orbital arc, 
which, according to a study sponsored by NASA’s Lewis Research Center 
of Cleveland, can accommodate only some 1,400 to 1,500 36-MHz 
transponders—a limit that will be reached by the early 1990s. The 
problem has Lewis researchers cooperating with industry on developing 
multiple spot-beam antennas and digital switching systems to permit 1° 
spacing of satellites, with more communications channels in the 20-to-30- 
GHz range. 


The uhf noise figure of RCA’s television sets leads a list just released by 
the Federal Communications Commission in an analysis of noise data 
supplied by 17 domestic and foreign TV manufacturers. The report says 
that tuners produced by the RCA Consumer Electronics division in 
Indianapolis have a mean noise figure of 8.02 dB compared with the 
industry mean of 8.9 dB and the FCC-mandated standard of 12 dB. Jim 
Cochran, director of the RCA division’s signal systems and components 
operation, attributes the achievement to both solid-state improvements in 
tuning diodes and rf devices and more stringent quality-control 
measures. RCA has 20% of the U.S. market of 10 million sets a year. 


A three-level Federal study effort on supercomputers is being set up in 
the Departments of Energy and Defense at the direction of the White 
House. The Energy Department’s Office of Energy Research will 
examine how the Government’s own supercomputer needs can be used to 
encourage the two U.S. producers—Control Data Corp. and Cray 
Research Co.—to continue development. The second, a combined 
Energy-Defense group, will look at ways of making supercomputers 
more accessible to qualified U.S. researchers. The third, the Defense 
Advanced Research Projects Agency, will promote the exchange of data 
in such areas as artificial intelligence and supercomputer architecture 
and software. 


69 


70 


Washington commentary 





U.S. technology and trade: the need for data 


Trade is not always at the forefront of the minds 
of America’s technologists, most often seen as 
too busy measuring nanoseconds to care about 
megabucks. It is an old criticism in Washington, 
which has long faulted engineers and scientists 
in academia and industry for failing to keep up 
with developments abroad. It is also a criticism 
loaded with irony, given that it comes from a 
government that, unlike most others, provides 
no central support for one of the most inexpen- 
sive and productive forms of intelligence gather- 
ing: monitoring, translating, and distributing in 
timely fashion the technical papers and related 
market data published in other countries. 

The grossness of that governmental failure to 
set up a central data bank on technological de- 
velopments abroad stands in sharp contrast to 
the superficiality of Washington’s own most re- 
cent proposal for keeping U.S. companies com- 
petitive in their own markets and those overseas. 
The Reagan Administration wants to create a 
new Department of Trade, lumping together the 
U.S. Trade Representative’s office and most of 
the Department of Commerce—the National 
Bureau of Standards, the Census Bureau, the 
Patent Office, the International Trade Adminis- 
tration, and the Office of Telecommunications 
Policy, among others. 


Power struggles 


Many trade specialists in and out of Govern- 
ment question how much good such a reorgani- 
zation and consolidation will accomplish. To 
one insider, the Department of Trade shapes up 
as “a poor carbon copy of MITI,” Japan’s Minis- 
try of International Trade and Industry, “‘that is 
not suited to our [American] style.” A skeptical 
electronics exporter suspects the reshuffle will 
leave him “doing business with the same old 
bureaucracy wearing new titles.” Sen. William 
V. Roth, the conservative Delaware Republican, 
concurs with the latter view in his call for a new 
“lean and mean” trade organization. 

Bureaucratic turf fights compound the prob- 


lems of organizing the Department of Trade. 
The Department of Defense, for example, is lob- 
bying hard to extend its veto rights over technol- 
ogy exports. Whereas the Pentagon’s export con- 
trol power is now limited to licenses sought for 
shipments to the Communist Bloc nations, it is 
pushing to have that veto right extended to ship- 
ments to U.S. allies and neutrals. At the same 
time, the State Department wants to retain its 
power to deny exports to nations that may, at 
any given time, be present on its list of political 
unfriendlies. 

High-technology exporters, especially U.S. 
multinationals dealing in areas like computers 
and communications, are troubled by the strug- 
gle. “It’s going to be a tough fight with a lot of 
bloodletting,” says one trader. “I still wonder if 
the country is going to be better for it.” 


The information gap 


If the Department of Commerce is reorga- 
nized to become the Department of Trade, how- 
ever, the change will benefit none of those it is 
designed to serve unless it includes a central 
system for timely collection and distribution of 
data on foreign technology and overseas mar- 
kets. Such an effort admittedly may not help the 
U.S. recapture the 90% share of its own market 
for manufactured goods that it held some 25 
years ago. But a well-developed program, prop- 
erly exploited by American growth industries 
like electronics, could not only prevent U.S. 
manufacturers from losing any more than the 
50% share of their home market that they still 
hold, but could also expand the U.S. share of 
new markets developing abroad—markets l- 
ready being targeted by America’s competitors. 

Coupling such a mechanism to another for 
providing growth industries with access to do- 
mestic capital could do far more for their expan- 
sion and exports than simply reshuffling the 
Washington bureaucracy. The costs of capital, 
its use and abuse by industry, will be considered 
next in this column. —Ray Connolly 
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Type 7912/1914 Ultra-Precision Resistor Networks 
from CADDOCK provide Ratio TCs to 2 PPM/°C and Ratio 
Tolerances to +0.01% for precision analog designs. 





Type 1912 Ultra-Precision Resistor Network ‘Pairs’ Type T7914 Ultra-Precision Resistor Network ‘Quads’ 


Type 1912 / T314 Ultra-Precision | Standard models of Type T912 / T914 precision resistor ‘pairs’ 


Resistor Networks are and ‘quads’ include 14 off-the-shelf resistor values with a wide 
constructed with Caddock’s choice of Ratio Tolerances, Ratio TCs and Kesistance Ratios: 
Tetrinox™ resistance fil:ns 


. P This standard part number providesa selection of over 500 in-production models of Type T912/T914 
to achieve all of these high precision resistor ‘pairs’ and ‘quads’: 


performance characteristics: 


e Absolute Tolerance: 0.!% for all resistors. 
e Ratio Tolerances: From +0.1% to +0.01%. 


¢ Ratio Temperature Coefficients: From 
10 PPM/°C to 2 PPM/°C. 


¢ Absolute Temperature Coefficient: +25 PPM/°C 
from 0°C to +70°C, referenced to +25°C. 


¢ Ratio Stability of Resistance at Full Load for 
2000 Hours: Within +0.01%. 


¢ Shelf Life Stability of Ratio for Six Months: 





Within +0.005%. 
This exceptional combination of performance j x4 
specifications - and the compact, plug-in config- \ CRO As an example of the price/ performance advantages of this advanced 
uration of the Type T912/T914 precision resistor \. 908% va resistor technology, the Model T912-A1K-010-10 shown here provides a 
‘pairs’ and ‘quads’ - provide the single-package oo” ‘* . 1K-10K resistor ‘pair’ with a ratio tolerance of 't0.01% and a ratio temperature 


coefficient of 10 PPM/°C at a 1000-lot unit price under $2.55. The same resistor 
‘pair’ with a ratio tolerance of +0.1% delivers at a 1000-lot unit price under $1.50! 





Type T1794 Custom Precision Resistor Networks meet special 
circuit and packaging requirements: 








For medium- to high-volume applications, Type 
T1794 resistor networks provide all of the standard 
Type T912/T914 specifications, plus - 

e From 2 to 15 resistors per assembly. 

e Absolute tolerances from 1.0% to 0.01%. 
e Custom voltage and power ratings. 

e Resistance values from 500 ohms to 





matched resistor characteristics and stability required 10 Megohms 

by high-accuracy analog circuits, including - ¢ Absolute TC from 50 PPM/°C 

e Precision analog amplifiers. tol5 PPM/°C. 

¢ Voltage reference circuits. ¢ Ratio TC from 50 PPM/°C to 2 PPM/°C. 

e Instrumentation bridge circuits. e Variations in pin configurations and package 

¢ Voltage and current comparison circuits. size as required to meet performance and existing circuit-board arrangements. 


Caddock’s advanced film resistor technology is the source of these outstanding advantages— 
advantages that are matched by a 20-year record of outstanding ‘in-circuit’ reliability. 


Discover how easily these problem-solving resistors can improve the performance and reliability of your equipment, too. 
For your copy of the latest edition of the Caddock 24 page General Catalog, and specific technical data on any of the more than 
150 models of the 13 standard types of Caddock High Performance Film Resistors and Precision Resistor Networks, just call or write to - 


Caddock Electronics, Inc., 1717 Chicago Avenue, Riverside, California 92507 © Phone (714) 788-1700 © TWX: 910-332-6108 






HIGH PERFORMANCE FILM RESISTORS 


Circle 71 on reader service card 
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three RF signal generators 
IEEE 488 programmable 


740 A The only instrument in its category provided with spin wheel control, 40 com- 
plete memory settings, performing modulations. 
7100 D The most sold high performance programmable signal generator. 
7200 A The above all lab generator by its multiple possibilities and its performance 
level. , 


e floor noise: < — 140 

e modulations: AM/FM/PM/pt - 
low noise and distortion FM, wide passband, 
e auxiliary RF output, | | i 
e 40 complete settings non volatile memories, 
e RF leak: < ip V, 


e high accuracy output level: 2 + 0.5 dB (typical). 


7200 A 

e all capabilities of the 7100 D; 

e moreover, a powerful firmware 
Uallows an exceptional accuracy: 
e of the output level: = + 0.5 dB, 
e of the modulations: 2%, 

e of the flatness: = + 0.3 dB. 


adrece elecctroniqgue , rrance 
12, avenue Viladimir-Komarov. 78192 Trappes Cedex. 
Tel. : (3)051.29.72 Télex 697821 


Circle 72 on reader service card 
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Two low-priced universal instruments: 
NORMA Messtechnik’s MULTIMETER D 3210 
and D 3230 RMS 


The new MULTIMETERS D3210 and 
D3230RMS are universal and reliable 
instruments. 10,000 resp. 2,000 hours of 
battery life ensure readiness of opera- 
tion at all times — and they are sensatio- 
nally low-priced. 


Comprehensive ranges 

Electronics and electrical engineering 
make increasing demands on meter 
ranges. The MULTIMETERS D3210 and 
D 3230RMS will measure currents up to 
20A, voltages up to 2000 V and resistan- 
ces up to 20 megohms. A continuity 
tester with acoustical signal is also 
available. 


Safety first 

A perfect concept protects both the 
MULTIMETER and its operators from 
damage - even if mishandling or 
extreme loads should occur. 


Analog output 

A floating analog output permits 
connection of arecorder for graphic out- 
put of measured values. 


Circle 75 on reader service card 





Wide range of accessories 

E.g. HF probe, HV probe and split-core 
transformer, for an extended range of 
applications of this versatile digital multi- 
meter. 


NORMA Messtechnik’s successful 
multimeters 


jhe | Abate _|_Aot| 
200 Q-20 MQ 
2kQ-2MQ 


2 V-2000V 
co 200 wA-20A | 200mV-2000V | aang 
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A leader in meter design 
New technologies, state-of-the-art 
design and more than 60 years expe- 
rience in electrical measuring instru- 
ment manufacture combine to guaran- 
tee quality and reliability. 


Worldwide sales and service network 
Our sales organization is in touch with 
customers all over the world and ensures 
high workmanship in servicing. We 
export to 70 countries. 


IN, 


NORMA. 
NORMA first in precision! 


NORMA Messtechnik Gesellschaft m.b.H., 
P.O.Box 88, FickeysstraBe 1-11, A-1111 Vienna, 
Telephone: (0222) 765555, Telex: 1382518, 
Cables: NORMAMETER WIEN 


West Europe’s 
Esprit plan moves 
toward approval... 


. . » But will it stop 
the semiconductor 
industry’s slide .. . 


. . » Without a more 
novel joint-venture 
approach ... 
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International newsletter 





Government and private sources concerned with the future of the West 
European electronics industry have come up with a host of plans and 
studies in the uphill battle to regain territory lost to the U. S. and Japan. 
Playing catch-up, the European Commission hopes to approve by 
November its proposed $1.5 billion research program in information 
technologies. The commission this week will ask EC governments to 
approve $750 million in funding as their share of the five-year matching- 
grant scheme known formally as the European Strategic Program for 
Research in Information Technologies (Esprit) [Electronics, Aug. 25, 
1982, p. 85]. The EC will come up with the other $750 million. Approval 
this fall would permit the commission staff to start awarding initial 
projects in 1984, Also starting after earlier funding delays is an $80 
million matching-grant program for research in very large-scale 
integrated-circuit production technology and computer-aided design. 
Commission sources expect the private electronics sector to back | 
Esprit, but passage will depend on the willingness of national 
governments, many of which are funding their own programs, to approve 
extra spending at the European level. Some EC experts predict West 
Germany and the UK will support the proposal; the reaction of France, 
whose electronics industry is in the course of nationalization, is unsure. 


The West European semiconductor market is heading for a solid 13% 
growth in 1983, says market researcher Dataquest UK Ltd. of London. 
As in 1982, the first quarter was strong, but unlike last year, the 23% to 
25% growth over the fourth quarter of 1982 should presage a true 
upturn, for the growth is real, if fragile, and not just restocking, says the 
company. It warns, however, that West European manufacturers’ share 
of the total world semiconductor market is still sliding—from 15% in 
1977 to 11% in 1982—which could hurt not only the companies 
themselves but Europe’s ability to contend on an international level. 
Also, if the U.S. Department of Defense goes ahead as planned to 
restrict the export of chip technology, Europe’s hopes of competing 
seriously in advanced semiconductor markets might be further dashed, 
says Dataquest. It adds that Esprit is attracting European support, but 
whether nationalistic sentiments can be overcome remains to be seen. 


A new venture that combines local governmental and private assistance 
to one troubled electronics firm may provide an alternative pattern of 
survival for the European electronics industry, say those involved. The 
aim of starting an “Italy Inc.” and later a “Europe Inc.” in electronic 
products is to better use capacity and, by being more cost-competitive, 
contain inroads being made into the industry by Japanese competitors. 
The troubled company slated for assistance is the Zanussi Group of 
Pordenone, Italy, whose consumer electronics business lost $12.86 
million last year. Capital for the venture will come from an electronics 
holding company, Rel, which the Italian Ministry of Industry is now 
setting up. Market know-how is to come from private companies, and to 
this end Rel has contracted Dutch manufacturer NV Philips Gloeilam- 
penfabrieken to provide technological and marketing know-how to 
Zanussi, largely in color TV. After Zanussi, Rel will finance a series of 
joint ventures with private electronics producers. Final details are yet to 
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International newsletter 


be set; the entrance of other partners into the Zanussi-Rel-Philips 
venture, such as Italy’s equally troubled Indesit and France’s Thomson- 
Brandt, has not been ruled out. 





.. . oris even the In the race for functional fifth-generation computers, the U. S. and West 
. . Europe lag far behind the Japanese, and Esprit will not help, implies an 
fifth-generation computer analysis prepared by the German Economics Institute. The Cologne, 
beyond Europe’s reach? West Germany, organization predicts that Japanese industry will have 
the knowledge-based computers ready for international markets by the 
mid-1990s. In West Europe and the U. S., by contrast, none of the fifth- 
generation projects under way are as all-encompassing and capital- 
intensive as the Japanese one. In particular, the institute, like the 
European Community, doubts that the European research and develop- 
ment activities are at a high enough level to catch up, and it deems the 
various countries’ efforts too splintered to achieve the solidarity needed. 
What is called for, the institute says, is a data-processing— and 
communications-related research project that far transcends Esprit. 


Single-unit VCR = Starting July 21 in Japan, Sony Corp. will be selling a single-unit Beta- 
format video-cassette recorder and color camera that have been 
uses standard tape shoehorned into a small package weighing only 2.48 kg. The Betamovie 
records on standard cassettes for up to four hours in the Beta II mode. 
Key to the design shrink is a head drum about three fifths the diameter 
of those in standard Beta units. The tape is wrapped 300° around the 
drum rather than 180°, and the camera tube’s scan is speeded up to finish 
in five sixths of the usual time. Also contributing to the small size is a 4- 
in. color vidicon tube, replacing the 2/3-in. tube typical in consumer 
color cameras. Price in Japan will be $1,165. U.S. and European 
versions might be available late this year at a price yet undecided. 


Chip integrates With a new junction-isolation technology that can withstand a collector- 
source voltage of more than 300 V, SGS-Ates Componenti Elettronici SpA 
all three color-TV has integrated on a single chip all three video output stages necessary to 
output stages drive the cathodes of a color TV tube. With a double-diffusion process 
wherein boron is implanted from below through the p* buried layer and 
from above by normal predeposition, the Agrate, Italy, company 
preserves as much as half of the essential epitaxial layer lost in standard 
diffusion from above—the principal determining factor for breakdown 
voltage. The 7,300-mil? power-stage chip realized with the technology 
boasts a 200-V supply, a 6-MHz bandwidth, a slew rate of 1,000 V/ms, 
and an output load of 15 pF. In addition, SGS claims the chip is 
remarkably reliable, having operated for 1,000 hours at 150°C. 


Addenda As part of its complete reorganization, Cll-Honeywell Bull of Paris (see 
p. 107) will change its name to, simply, Bull, and its charter to that of a 
holding company that includes overall administration and a single sales 
force for four principal subsidiaries and profit centers. . . . Sweden and 
Norway have finally given a go-ahead to an experimental Scandinavian 
telecommunications satellite after more than five years of studies and 
negotiations. Tele-X, to be launched in 1986 by an Ariane missile, will 
contain two TV channels and two data-video channels. 
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New laser technology 


shrinks TRW 80 Series film 
capacitors to ceramic size. 


Small Wonder. 


Now laser-generated metallized winding 
produces a high-capacitance metallized 
film capacitor in an ultra-small package. 


Introducing TRW’s new Micro Thin 
Gauge Series 80 capacitor. A cost- 
effective way to improve products and 
flatten the failure curve. 


Utilizing microprocessor controlled 
lasers, TRW bonds and prints the new 
MTG Series 80 capacitor to extremely 
close tolerances. The metallized winding 
process using lasers is licensed from 
AT&T. The Series 80 is also more stable 
with time and voltage, and has a dissi- 
pation factor 2.5 times better than — 
ceramics, with dielectric absorption 5 
times better. And if it fails, it fails open; 
not short. Plus, the capacitance change 
with temperatures is 480% better than 
X7R and 900% better than ZSU. 


eet 


This new MTG capacitor actually has 
the same footprint as a DIP ceramic 
and serves as a direct replacement. The 
metallized film is self-healing for overall 
reliability 

With improved electrical characteristics, 
reliability, and quality when compared 
to multilayered ceramic capacitors, our 
Micro Thin Gauge capacitor is a small 
wonder. 


Contact us to learn more. TRW, Capaci- 
tor Division, 301 W. O St., Ogallala, NE 
69153. (308) 284-3611. 
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For microcomputer designers 
who want to do more than just 
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TEK 8500 Mouse. 
Tek dedicates the 8500 Series. 













Every new generation of pro- 
cessors means skyrocketing code 


requirements and debugging prob- 


lems. Today, just getting the job 

done is a formidable challenge. 
But now, Tek’s new 8500 Se- 

ries gives you the best software 







Develop software on host 
computer. 







Interface transparently to host 
computer via ASCII, RS-232 
communications ports to debug 
software with 8540’s real-time 
emulation, with full support for 
both 8-bit and 16-bit chips. 


Real-time debugging with 
Trigger Trace Analyzer. Up to 
V4 Mbyte emulation memory. 







simulation. 






development and integration tools 
for better and faster microcom- 
puter designs in all three major 
design environments: Single-user, 
Multi-user and Host. 
The 8500 Series gives you 16-bit 
and 8-bit Real-Time Emulation. 
16-bit designs can require 
awesome debugging. But the 
8500 Series, with fully transparent 
Real-Time Emulation, makes ab- 
solutely no demands upon your 





prototype’s memory space or in- 
terrupt structure. Nor does it im- 
pose wait states or stretched clock 


*TNIX is a trademark of Tektronix. 


Circle #78 for literature 


8540 Integration Unit. 8550 Single-User MDL 8560 Multi-User MDL 


Single users develop software 
with 8500 Series tools running 
under 8550’s DOS/50, with an 
advanced hierarchical filing sys- 
tem and a friendly user interface. 


Debug 8-bit or 16-bit software 
real-time emulation, using 8550 | with8540 Integration Unit, which 
system resources for I/O 


Real-time debugging with 
Trigger Trace Analyzer. Up to 
Y4 Mbyte emulation memory. 


pulses during program execution. 
You no longer have to design 
around restrictions imposed by 


your development system. 
For real-time debugging, the 
Trigger Trace Analyzer. 


The 8500 Series offers the 














Multiple users develop software 
with 8500 Series tools running 

under 8560’s TNIX, a derivation 
of Bell Laboratories’ UNIX** Op- 
erating System. 


Debug 8-bit or 16-bit software 
through high-speed interface 


















can use 8560 system resources 
for 1/O simulation. 


Real-Time debugging with 
8540's Trigger Trace Analyzer. 


Trigger Trace Analyzer, a powerful 
real-time logic analysis option for 


the 8540 or 8550, which selectively 


acquires the data you specify so 
you quickly locate those hard-to- 
find bugs. 

A full set of software develop- 

ment tools and more. 

The 8500 Series provides all 
the standard tools: assemblers, 
editors, compilers, linkers, load- 
ers and a library generator. It also 
gives you GUIDE (a friendly inter- 
face), a well-organized file sys- 
tem, as well as intelligent com- 
mand files so you can quickly 
develop your software. 
Complete support for all micro- 


processor design environments. 


The 8540 interfaces with 
your mainframe computer to ex- 
tend its software development 
capability to cover hardware and 
software integration. 


**UNIX is a trademark of Bell Laboratories. 


FLEXIBLE SOLUTIONS FOR 
A FUTURE OF CHANGE 


The 8550 offers a complete 
set of microcomputer design tools 
ina single desk-top package. 

— The 8560 Is a “team-oriented” 
multi-user development system. It 
Supports any combination of up to 
eight software or hardware work- 
Stations through an operating sys- 
tem called TNIX*. 

Full transportability for planned 
growth. 

Besides getting the job done 
in the three design environments, 
the 8500 Series offers migration 
paths between them. 

This built-in hardware and 
software compatibility maximizes 
return on capital invested, and 
minimizes reorientation as people 
move from one environment to 
another. 





For more information on pur- 
chasing or renting the 8500 Series, 
contact your local Tektronix sales 
engineer. We'll show you how our 
products help you get the job done. 

And a lot more. 


U.S.A., Asia, Australia, Central & South America, Japan 
Tektronix, Inc., PO. Box 4828, Portland, OR 97208, For 
additional literature, or the address and phone number of the 
Tektronix Sales Office nearest you, contact: Phone: 
800/547-1512, Oregon only 800/452-1877 , Telex: 
910-467-8708, Cable: TEKTRONIX 


Europe, Africa, Middle East 

Tektronix Europe B.V. 

European Headquarters, Postbox 827, 1180 AV Amstelveen, 
The Netherlands, Telex: 18312 


Canada, Tektronix Canada Inc., PO. Box 6500, Barrie, Ontario 
L4M 4V3, Phone: 705/737-2700 


Tektronix. 


COMMITTED TO EXCELLENCE 


Circle #79 for sales contact 


* ‘ng % 6 me 
i te iit “: <. . gee + 
® a ~ 
3 © % sie es ha PR ci et BE 
a . ‘ ‘a 9 
* , Ps _—* Ps hg e 
a q i , a 
Bs * 
te "4 rs Ws ee 
° i Cs 6 
d “ 


JA Schlumbérger GOmpany £ ‘> 





F16000: Improving on nature’s 
ultimate networking system. 
Behold the elegant web. Each strand 
is functional . . . part of a total network 
that enables the spider to overcome 
his biggest problem . . . negotiating his 
next meal. In today’s technological 
world — where networks are consider- 
ably more complex — many problems 
must be overcome at once. That’s why 
we created our F16000 family of high- 
performance microprocessors and 
single-chip peripherals. 


Elegance in action. 
The F16000 represents the ultimate in 
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Elegant by design. Eloquent performance. 


16-bit elegance. . . with internal 32-bit 
architecture. Virtual memory. Complete 
modularity. Total symmetry. Efficient 
use of high-level languages. And a com- 
plete range of peripherals, including full 
floating point, memory management 
and more. | 

Connect with F16000: you'll reduce 
design time, cut board space, bring 
down power consumption and stream- 
line testing. 


Master of many protocols. 

Eloquence is another prominent trait of 
the F16000. For instance, our new mullti- 
ple protocol communications controller, 


a 
pra 
ot 
Meh 
be ee a 
ona 
iy 
. 
% 
% 
ie 
* 
im 
ee 
% 
* 
ae 
bd vd 
‘il 
= 
Ms, 
% 
- 
« al 
ne gt 
* = 
se * 
wie 
v9 
oy 
ee 
« 
oe 
ie * 
i (as 
se 
we ie. 
* si 
‘ sae : 
ei 
Ps 
¥ 
. 
te 
a ‘ 
ten 
4 
‘ 
‘ “ 
rs 
“ 
: 
Re 
* 5 
* 
we, 


te 


Ge 


the F16456, speaks asynchronous, syn- 
chronous bit-oriented protocol (BOP), 
or synchronous byte-control protocol 
(BCP). It’s like having a language trans- 
lation service on a chip. 


If the 8-bit world is still a web 
of intrigue to you. 

Our F6856 synchronous protocol control- 
ler will mesh superbly with your 8-bit 
design objectives. It satisfies the ma- 
jor interface requirements of synchro- 
nous BOP and BCP, handling SDLC, 
BISYNC, HDLC, DDCMP, ADCCP, 
and other protocols. So you stay free 
and clear of the ‘incompatibility trap.” 


We support your network 
with ours, worldwide. 

Fairchild is committed to distributed 
computation in telecommunications. 
We offer you a variety of applications, 
software, and development support. 
Plus microprocessor experts to help 
you in most major cities. Start taking 
advantage of the world’s most elegant 
and eloquent microprocessors today. 
Contact your local Fairchild sales of- 
fice, franchised distributor, or Fairchild 
Microprocessor Division, 450 National 
Avenue, Mountain View, CA 94042, 
(415) 962-3801. 
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Yes, I want to know more! 
L) F16456/F6856 (] F16000 family 

_) Send information [] Phone me. 
Name 

Title 

Company 

Address _ 

City/State/ZIP 

Telephone No. 

Application 
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Microprocessor 
Elegant by Design 


Circle 81 on reader service card 
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most popular software around. 


SU oceE NCI OLUMnelelanvelermecanmeenelicse 
products to be successful, you’ve got to surround 
them with all the software your customers 
could possibly need. And the best way to do that 
Tom come (actte4am ta Al (esac Kolo) ay 401010108 @) ON of—m 
cause it gives you access to all the most popular 
software. 

Start with access to operating systems. With 
daCAclOlOlOmabbavabatcanceleeameyaeeleCeccmmrelene 
feletsiceyoalslesner-vele-l cede Ce bueclalectxcRe) maatcmelenniceael 
UNIX- operating system. CP/M, the most popu- 
Evakeyerse-labetsacaecicoe earl es cm oratetcae(araleyelcel 
oven a ateWyAc10 1010 Tate tarot l Mcrexeyall eee his-vit-le)(-mme Wale 
Z8000 also runs XENIX, UCSD-P VRTX, 
Coherent and ZRTS. 

The Z8000 also gives you access to the most 
popular high-level languages. Like C, the most 
widely chosen language for system implemen- 
tation. As well as access to FORTH, ADA, Pascal, 
COBOL, FORTRAN, BASIC, even the military's 
Jovial, and many others. 

Of course, the real advantage to the Z8000 
is access to a remarkably broad base of applica- 
tions software. Make it the nucleus of your 
products and you're ready for office automation, 
electronic mail, word processing, accounting 
vate Wr Colapeatey ace @icimnd atc yi ate) (cecixe) mia envacrcaavent are 
for Zilog’s Software Catalog. Fill out the 
fexoleh oxeyale-taremeat-1)mcomAlloscam baler Gxoyenrexeyatsales 
Tech. Publishing, 1315 Dell Avenue, MS AI-4, 
Campbell, CA 95008. Or call TOLL FREE 
(800) 272-6560. 








UNIX is a trademark of Bell Laboratories. CP/M is a registered trademark of 
Digital Research, Inc. XENIX is a trademark of Microsoft. UCSD-P is a 
trademark of the Regents of the University of California. VRTX is a 
registered trademark of Hunter and Ready Inc. Coherent is a trademark of 
Mark Williams, Co. ZRTS is a trademark of Zilog, Inc. 
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Put a little tape 
backup in your _ 
DEC microcompute1 


SMS’ DSX-11 is acomplete DEC microcomputer with 80Mb Winchester 
and %4" cartridge tape backup. With over 20Mb per tape cartridge, Winchest- 
er backup has never been so easy. Emulating DEC’s latest TS11 tape device, 
standard RT-11 and RSX-11M software makes disk backup, system boot, 
media interchange, archiving and software distribution a snap! 



























256Kb main memory (expandable 4Mb) 


geass sae for 15 dual EEPlgne modules 


LSI- 11/23 16 bit CPU with 
memory management. 


4 Serial ports. 


Advanced disk control 
with ECC, flaw manage 
ment, bootstrap, error r 
and non-interleaved 
data transfer. 





Scientific Micro 


PDP-11* architecture compatible with 


RT-11, RSX-11M and UNIX" software Systems, Inc. 
777 E. Middlefield Road 
17. 8Mb, a0: 5.6Mb o or7 i. | 2Mb Winchester “ial! Mountain View, California 9404: 
(415) 964-5700 
Self t test with LED display ¢ of f system f Sauls. AUTHORIZED SMS DISTRIBUTOR FOR DEC 
. Q-BUS PRODUCTS: FIRST COMPUTER 
Stari/stop tape supports file operations. CORPORATION (312) 920-1050 
SMS SALES OFFICES: 
"Compact 3 3M M Cartridge. Phoenix, Arizona (602) 978-6621: 
peeeetie Boston, MA (617) 246-2540; Atlanta, Georgia 
TAPE CONTROLLER ONLY AVAILABLE FOR VOLUME REQUIREMENTS. (404 | 296-2029; Morton Grove, Illinois (312) 


966-2711; Yorba Linda, California (714) 993-376 


. trademark of Digital Equipment Coromilaste con “Trademark. of ‘Western Flactrie’ 
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Significant developments in technology and business 


Software links 


Unix systems 


into one unit 


by Kevin Smith, Senior Editor 


A hierarchical naming structure 
makes each system behave 

as if it were a Super directory 
under control from the top 


The world of open systems intercon- 
nection, in which different manufac- 
turers’ computers can freely ex- 
change data, programs, and _ files, 
may still be a long way off. But for 
users of Bell Laboratories’ Unix op- 
erating system, it could be just 
around a Newcastle corner. 

At the University of Newcastle’s 
Computing Laboratory, a group of 
researchers under Brian Randell has 
developed a software package called 
the Newcastle Connection that can 
make a network of different comput- 
ers all running Unix behave like a 
single machine. At the user and pro- 
gram level, such a network is func- 
tionally equivalent to a conventional 
single-processor Unix system. 

Structures joined. In fact, the re- 
sulting distributed system is function- 
ally indistinguishable at both the 
user-interface and system-call levels 
from a single central Unix system. 
The secret of success is the hierarchi- 
cal naming structure for directories, 
files, devices, and commands. 

The various Unix systems are con- 
nected as a single structure in which 
each system behaves as a super direc- 
tory under the Newcastle Connection 
at the top of the hierarchy. Issue 1 of 
the Newcastle Connection is for sin- 
gle networks. It will be followed 
within months by Issue 2, for com- 
munication between networks. 

So far there is only one prototype 
up and running—a network of five 
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PDP-11s connected by a Cambridge 
ring. However, the Newcastle soft- 
ware has aroused tremendous indus- 
trial interest. 

In Unix, all user processes and 
many operating-system facilities in- 
teract with each other and the out- 
side world by means of procedure 
calls on the resident nucleus of the 
operating system. The Newcastle 
Connection is a transparent software 
layer that is inserted between the 
kernel and these processes. 


Its role is to filter out calls that 
have to be redirected from one Unix 
system to another because they cover 
files or devices on the latter. Also, it 
accepts calls that have been redirect- 
ed from one system to another. Each 
component Unix system stores just 
the part of the overall naming struc- 
ture representing its own section of 
the naming tree. Access to other files 
and other parts of the system can 
thus be transparent to the user. 

Orders for the software, to be mar- 


SEPARATE CENTRALIZED UNIX SYSTEMS 


UNIX SYSTEM 1 


UNIX SYSTEM 2 


A SINGLE DECENTRALIZED UNIX SYSTEM 


UNIX SYSTEM 1 
USER 1 USER 2 


UNIX SYSTEM 2 
USER 1 USER 2 


FILE |... | FILE FILE] | FILE FILE] ..| FILE FILE |... | FILE 
1 N 1 N 1 N 1 N 





Traffic cop. With the Newcastle Connection acting as a supervisor at the top of a hierarchy of 
Unix systems, any user can access files on any system in the hierarchy, as if they were on his 
own system. Appropriate global access protections are administered by the Newcastle 
Connection communications software. Hierarchical addressing becomes a sequence of 
selections, similar to international telephone dialing. 
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keted through the Microelectronics 
Application Research Institute 
(MARI) in Newcastle-on-Tyne, al- 
ready top $1 million, with companies 
like Digital Equipment Corp. and 
Tandberg Data A/S signed up, and 
others, for example Logica Ltd., in 
advanced negotiation. © 

ICL plc, too, has evaluated the soft- 
ware for implementation on its high- 
performance single-user work sta- 
tion, Perg. Clothed in a Unix operat- 
ing system, Perq has already been 
selected by Britain’s Science and En- 
gineering Research Council as its 
standard workhorse. 

In addition, researchers engaged in 
Britain’s newly authorized fifth-gen- 
eration—computer research program 
[Electronics, May 5, p. 76], could 
well communicate with each other 
through the Newcastle Connection, 
since the program is also standardiz- 
ing on Unix. 

Hardware advantage. MARI mar- 
keting manager Paul Robinson says 
the Unix kernel is standard—the 
Newcastle Connection sits on top of 
it without any internal tinkering. 
Also, the Connection software is 
hardware-independent, a big advan- 
tage over a rival commercial system 
from Plexus Computers Inc. that is 
designed to operate on the Santa 
Clara, Calif., computer company’s 
own hardware. 

Although there is a growing list of 
companies talking to Robinson, some 
still have reservations. ICL, for one, 
says the connection is of limited ap- 
plication because it does not conform 
to the seven-layer reference model 
for open systems interconnection 
that has been worked out by the In- 
ternational Standards Organization. 

Randell concedes the point: the 
Connection “‘hides the bottom four 
layers from the user and in a sense 
does away with the need for the oth- 
er three, substituting for them the 
full Unix system-call interface. 

“The seven-layer model is an ab- 
stract operating system whose merits 
can’t be proved till mapped onto a 
real-life operating system,” he adds. 
“Unix, by contrast, is a modern op- 
erating system already implemented 
on a wide and ever-growing variety 
of different hardware.” 
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Also, Unix has features that make 
it ideal for parallel processing and 
distributed systems, says Randell. 
One such is its file-store management 
structure. It comprises a hierarchy of 
variously sized files and directories. 
Files can be retrieved by being ad- 
dressed contextually, rather than by 
being named. 

This contextual addressing capabil- 
ity, it turns out, is an extremely pow- 
erful and liberating concept. It re- 
leases memory from the limitations 
of a machine’s address space. In- 
stead, addressing becomes a sequence 
of selections much like dialing the 


international, country, city, and area 
code, exchange, and number of the 
telephone network. “What’s needed 
is a global address space, not a glob- 
al memory,” is the way one Newcas- 
tle researcher puts it. | 
Transparent operation. Usually the 
hierarchical Unix file structure re- 
sides on a single machine. Newcas- 
tle’s contribution is to show that a 
user can move between file structures 
on different machines transparently. 
Further developments in the pipe- 
line will provide multilevel security 
and hardware fault tolerance. Proto- 
type systems have already been built. 


Switzerland 


speech-recognition system fits in watch, 
responds to five one-word commands 


Minimal power consumption and 
small size combine in a novel speech- 
recognition system now in develop- 
ment at Asulab AG in Neuchatel, 
Switzerland. These attributes, plus 
the low cost of the final chip, will 
make the system applicable in bat- 
tery-powered consumer products like 
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watches, clocks and toys, as well as 
remote-control units for home appli- 
ances and radio and TV sets. 
Sporting a. 15-word vocabulary, 
the system currently under develop- 
ment for watches will recognize 10 
spoken digits and five one-word com- 
mands. Its 1,500-bit memory is small 
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Two-parter. Asulab’s voice-recognition chip has an analog and a digital part, the latter 
implemented as a custom-designed microprocessor. To store the significant features of its 15- 
word vocabulary in a random-access memory 10 mm? in area and holding 100 b/mmé2, both 
digital and analog techniques of signal processing had to be used. : 
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MILSPEC 
DATA-AGQUISITION 


HYBRIDS 











ADC-5101: High-speed, adjustment-free 8-bit A/D 
converter: —55°C to +125°C operation, 
900 ns conversion time. $274.00 





DAC-HK12: 12-bit, fast settling voltage output D/A 
converter with input storage registers, 
—55°C to +125°C operation. $140.00 


COLUMBIA photo 
courtesy NASA 





DAC-87: Industry standard 12-bit military D/A 
converter: —55°C to + 125°C operation, 
voltage or current outputs. $159.00 





ADC-5210 Series: Adjustment-free, 12-bit A/D 
converter: —55°C to +125°C 


operation, +0.2% total error over 
temp. $295.00 


We deliver MIL-SPEC hybrids in a flash... 


... because we have the largest, most completely automated production facility in the industry. 
We’re your best source, whether you need a few pieces of a proprietary device, or a few thousand 
pin-compatible industry-standards, screened to the highest MIL-STD-883B reliability levels. 
Datel-Intersil hybrids are currently specified on over 40 demanding military/aerospace 
programs. Read about them and our hi-rel hybrid processing capability in our High Reliability 


Hybrid Microcircuits brochure available through reader service card, or call our Tech Info Hot Line 
617-339-9341, ext. 100. 


(OVAINE| | 11 CABOT BOULEVARD, MANSFIELD, MA 02048/TEL. (617) 339-9341 /TWX 710-346-1953/TLX 951340 


SANTA ANA, (714) 835-2751 * SUNNYVALE, CA (408) 733-2424 * OVERSEAS: 
IININERSIL INTERSIL DATEL (UK) LTD-TEL: BASINGSTOKE (0256) 57361 » INTERSIL DATEL 
SARL 602-57-11 * INTERSIL DATEL GmbH (89) 530741 » DATEL KK TOKYO 793-1031 
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enough for low-volume and inexpen- 
sive chip implementation, yet large 
enough to completely program a 
watch or, for that matter, other 
equipment around the house. 

Watch commands. With the sys- 
tem integrated into a wrist watch, 
for example, the user may give the 
voice command “alarm” followed by 
four digits such as zero, six, zero, 
zero. That sequence programs the 
watch to sound an alarm at 6 a. m. 

Besides the alarm function, the 
system has four others: a stop-watch 
function, a dual-time mode that indi- 
cates the time in another city, a tim- 
er mode that implements a count- 
down time function, and the stan- 
dard time-indicating function. 

The Swiss system is speaker-depen- 
dent—that is, it responds to one par- 
ticular voice. However, if another 
person simply repeats a word several 
times, the system adapts itself to that 
person’s voice—or language. Word- 
recognition accuracy is_ typically 
95%, comparable with that of cur- 
rently available high-cost systems. 

Asulab, the research and develop- 
ment laboratory for the Swiss watch- 
making group Asuag AG, is complet- 
ing its development, aiming for com- 
mercial applications in the near fu- 
ture. “Under a nonexclusive con- 
tract, one company has been licensed 
to use the system, and others may 
follow suit,” says Friedrich K. von 
Willisen, director of Asulab. 

When fully integrated, the silicon- 
gate complementary-MOS chip will be 
about 40 square millimeters in size 
(including the memory) and consume 
typically 200 microwatts at 3 volts. 
The input device is a tiny electret 
microphone housed in a 3-by-5-mm 
package. The system is immune to 
background noise. 

Storing restriction. The most re- 
strictive factor in designing a speak- 
er-dependent system is the capacity 
of the random-access memory for 
storing the voice characteristics of 
the words spoken. Given a RAM den- 
sity of about 100 bits per square mil- 
limeter, “both analog and digital 
techniques must be applied to signal 
processing to extract significant fea- 
tures and store a 15-word vocabulary 


in a RAM area of 10 mm’,” explains 
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project leader Ngoc C. Bui. 

Unlike other systems, the Asulab 
chip uses virtually no peripheral de- 
vices. It comprises an analog prepro- 
cessor and a special microprocessor 
(see figure), both Asulab-designed. 
After preamplifying the acoustic sig- 
nal from the external microphone, 
the preprocessor analyzes that signal 
within a 200-to-4,500-hertz range, 
breaking it down into seven channels 
by means of bandpass filters. 

Once the signal from each channel 
is rectified and averaged, its energy 
is extracted and digitized with a vari- 
able threshold that tracks the level of 
the input acoustic signal. Sampling 
every 10 milliseconds yields a data 
rate of 700 bits per second at the 
parallel outputs, implemented as a 
seven-line data bus. 

To keep power consumption low, 
all circuits used in signal analysis, 
such as the fourth-order bandpass fil- 
ters and the energy extractors, are 
designed in low-power switched-ca- 
pacitor technology, points out Bui. 
The bandpass filters are realized by 
cascading two second-order sections. 

Further signal processing is done 
in the microprocessor. It eliminates 
redundancy in the voice signal and 
codes and compresses the 700-b/s 
data stream from the preprocessor by 
using run-length coding, popular in 
image processing. 


Then, in the recognition mode, the 
microprocessor goes through the cor- 
relation process according to a pro- 
gram stored in its 10-K read-only 
memory. This process entails com- 
paring the characteristics of the in- 
coming word with the sonogram of 
the word stored in the RAM. 

At a clock rate of 32 kilohertz, a 
common value for electronic watch- 
es, it takes only about 100 millisec- 
onds to perform a correlation, this 
short time being a result of a well- 
defined instruction set. (Speech rec- 
ognition systems already on the mar- 
ket also feature 100-ms correlation 
times, but at clock rates much higher 
than 32 kHz, Bui says.) The micro- 
processor’s sequencer handles system 
timing, and its arithmetic and logic 
unit performs functions like estimat- 
ing the similarity of input and refer- 
ence words. 

Thus far the Swiss engineers have 
integrated the switched-capacitor fil- 
ter banks, the level detectors for ana- 
log preprocessing, the ALU, the se- 
quencer, and the RAM. The software 
and all critical parts of the hardware 
have been extensively tested. 

At this point, Asulab director von 
Willisen is reluctant to give informa- 
tion on chip prices. But he hints 
that, given the small silicon area and 
the relatively small vocabulary, the 
cost will be fairly low. -John Gosch 


Italy 


Phonemic strategy guides the search 
for multilingual speech-recognition system 


To meet the needs of its multilingual 
clientele, Ing. C. Olivetti & Co. is 
working on a speech-recognition sys- 
tem based on the phoneme, the 
smallest unit of speech. The Ivrea, 
Italy, company feels this will lead to 
a cost-effective solution in Spanish, 
English, French, and German, as 
well as Italian, with favorable com- 
promises on speaker dependence, dic- 
tionary size, and continuous 
speech—the principal characteristics 
defining the value of such a system. 

“In the end, everyone has the 
same theoretical objective: to design 


a speaker-independent system that 
recognizes continuous speech using 
an unlimited dictionary with no syn- 
tax constraints,” points out Vittore 
Vittorelli, Olivetti’s voice processing 
manager at the Technology Research 
Center in Ivrea. “Essentially, this 
means that, in a normal conversa- 
tional situation, the listener would be 
replaced by a machine. 

“A full emulation of this process 
would probably, at the moment, be 
impossible and certainly too costly 
for the industrial applications of Oli- 
vetti, but there is no reason why the 
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As the leading European manufacturer of EPROM memories in both NMOS and 
525/192 mW CMOS technologies, Eurotechnique now offers you its CMOS EPROM memory, 


2716 Q 
ine — = the ETC 2716. Thanks to its single + 5V power supply and to its active wor- 
2732 3 730/18 mw | _ king performance (5 mA), and standby (0,1 mA), Eurotechnique’s ETC 2716 
5 2716 Q 25/0,5 mW memory s ideal for all systems with a high density programmable memory desi- 
> 2716 Q-1 25/0,5 mW : : 

gned around a CMOS microprocessor. Because of its low 


wer consumption, it allows you to not only reduce the cost of your system, but also to increase its reliability. The CMOS ETC 2716 EPROM 
mory extends a range of EPROM memories already including the ET 2716 and 2732. , 
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PERFECT CIRCLES 


We’ve just lowered the 

cost of circular metal 
onnectors without 

lowering the quality. 


When circular connectors were introduced, Mil Spec 
was the only way to go. 


But now that’s changed. AMP technology has improved 
on circular connector construction. And on the price. 


As a result, we are now able to apply a rugged new 
combination. Metal where it’s really needed and a tough 
polycarbonate insert to match the demand of non-military 
applications. 


We’re making other good things happen, too. Precision- 
formed, selective-plated contacts that can be applied by 
automated machines. More packaging flexibility in the 
same connector— signal, power, subminiature, fiber 
optics. Sealing for water-resistant applications. 


All of which is what you might expect from the company 
that’s been leading the way in connectors for nearly half 
a century. Like making circles perfect. 





For more information, call the Metal Shell CPC Desk at 
(717) 780-4400. AMP Incorporated, Harrisburg, PA 17105. 


AAINIFP means productivity. 








Three shell sizes, all with Choice of six interchangeable Shielding for RFI/EMI 
unique quick take up threads CIRCLE Multimate Contacts. control. 
for mating ease. NUMBER 


125 


AMP isa trademark of AMP Incorporated. 
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process couldn’t be low-profile-emu- 
lated.”” Low-profile emulation is a 
compromise between total speech 
recognition and cuing the user for 
control with sophisticated prompts. 

Task divided. Olivetti stresses that 
this is a research project and that 
any related product is several years 
in the future. The company has di- 
vided its task into two essential 
parts: the signal processing necessary 
to recognize spoken utterances, and 
the user-machine interface. For the 
former, work is based on linear pre- 
dictive coding, principally because it 
provides both voiced and unvoiced 
signals, with a pitch value for the 
voiced signal. 

To further aid recognition, the 
company will also make use of all 
available information on lexical and 


syntactic constraints, as well as sta- 
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tistics on the frequency of words and 


word sequences. Thus, when the 
voice input is not immediately identi- 
fiable on its own merit, the machine 
might extrapolate the command by 
using a combination of signal pro- 
cessing and data. 

Basically, the incoming voice input 
will be digitized and sampled at a 
rate of 18,000 samples per second, or 
the equivalent of 9 kilohertz, in over- 
lapping windows of 30 milliseconds. 
The signal is then pattern-matched 
with the operator’s phonemes as de- 
fined during a short training period 
and with the machine’s list of accept- 
able commands. Once identified, it 
can be treated as any command from 
any source such as a keyboard. 

It is when the machine cannot 
identify the command—with the 
data- and signal-processing capabili- 


ties at its disposal—that the user-ma- 
chine interface comes in. According 
to Vittorelli, the operator must get a 
real-time feedback as to why the ma- 
chine does not understand. | 

“The machine has to tell the oper- 
ator something like: ‘this is what I 
understand and it isn’t a model that 
I recognize’ or ‘I can’t distinguish 
between x and y,’ so that the opera- 
tor can correct and, finally, prevent 
errors,” he explains. “What we’re 
really trying to do is to de-emphasize 
the idea of speech recognition and 
replace it with the concept of a man 
driving a machine using speech.” 

Comparisons. Though too early in 
the game for the user-machine inter- 
face to be defined concretely, Olivetti 
is experimenting with graphical rep- 
resentations of the operator input 
that compare this speech signal to, 
say, the vowel sounds that the ma- 
chine has extrapolated from the pho- 
neme training session. To be success- 
ful here, the company will clearly 
have to muster all of its expertise in 
ergonomics. 

Though the user-machine interface 
is sure to evolve, Olivetti is firm in 
its resolve to stick to phonemic rec- 
ognition (see “Simplifying the Tower 
of Babel’’). It is convinced its choice 
offers a richer evolution in dealing 
with connected speech and avoids 
the inherent limitations of word-level 
or template recognition: memory re- 
quirements, computation time, and 
learning time that all grow as the 
dictionary grows; templates that all 
have the same weight regardless of 
their semantic relevance within a giv- 
en context; and word segmentation 
in connected speech. 

Phonemic recognition, on the oth- 
er hand, is potentially a far more 
flexible and user-friendly interface 
for many reasons, says Vittorelli. It 
may be speaker-dependent or -inde- 
pendent. Where it is dependent, the 
learning procedure is limited to a 
number of phonemes. Also, when 
recognition is sufficiently precise, 
word-boundary detection is no long- 
er a problem. Finally, the dictionary 
structure may include information 
about the semantic relevance of each 
phoneme within each of the words 
used. —Robert T. Gallagher 
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Building your own signal 
generator is now a thing of the 
past. Logic Generator IGA pro- 
duces bit-parallel and bit-serial 
data for logic circuits, bus 
systems, microprocessor 
modules, communications net- 
works and data-transmission 
links. 





Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Munchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Phone internat. +(4989) 4129-1 


R&S services cover installation, 
maintenance, calibration, training 
and documentation — also for 
products from other firms. In addition 
we are experienced in outfitting 
mobile systems. 


Applications 

@ circuit analysis together with logic- 
timing analyzer (R&S’s IMAT) and 
oscilloscope . 

function analysis with logic-state 
analyzer (R&S’s IMAS) 
simulation of control functions 
simulation of input data 

testing of data-transmission 
facilities 


Bit-parallel data output 

8 MHz clock rate, 32 data channels 
1024 words of memory depth 

2- and 3-wire handshake 
programming of tristate words in 
channel groups for simultaneous 
driving of address bus, bidirectional 
data bus and control bus 

four multi-clock outputs for genera- 
ting strobes 


Bit-serial data output 

@ clock frequency 10 MHz internal/ 
30 MHz external 

@ 2- channel operation 

@ 16,384 bits of memory depth 

@ bit-synchronizing output 


Data storage 

@ battery-backed CMOS memory ~ 

@ magnetic-tape cassette (option) for 
the simple change of data patterns 


Data entry 

@ line-oriented editor 

@ data files with mnemonic nomen- 
clature 


Ask for the data sheets 
IGA and IGA-Z9 


ROHDE & SCHWARZ = °v&"so'precision® 233-63 
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In microcomputer 
- development 


SLUT GllamarslcemeltsLquralit 

Powerful UNIX*-based operating 
system 

Full multi-user capability 
Supports 8-bit and 16-bit devices 
UJoyelgcvor-le)(oe-lalensy d(cialelelelic 
Optimum entry-level system 


New device technologies demand 
powerful new development tools: 
tools that let designers get to grips 
with the huge volumes of code that 
can be required, and with the com- 
plexities of software debugging and 
target-system integration. 

Philips’ PM 4422 is the new-gener- 
ation development system that gives 
your designers those essential tools. 
So you can get your latest microcom- 
puter-based projects out of the lab 
and into production fast — with much 
less cost than conventional, labour- 
intensive methods. And with today’s 
ifets) Grevallare|ialemels\(ec-m(=1e1a]ale)(ele\mmiareut 
means a vital competitive edge in lead 
time and project costs. 


The secure investment 

As the latest advance in our PMDS — 

ma Alii @ssm\virergelere)aalelei(-)@ Blo. -)(@)e)aatcialt 
Systems — series, PM 4422 follows 

(STS) f= 10) 1s] 8(210 Maa] Bho mere)a ers) e) tye) | 

By efele-ler-le)iiiava-lalemielinal-ieel7-leom-lale 
software compatibility. But PM 4422 
goes even further. From a highly cost- 
effective single-user system, PM 4422 


*UNIX is a trademark of Bell Laboratories. 








can be extended to a powerful multi- 
user configuration with a total of up to 
seven work stations. So as your devel- 
opment program grows your PM 4422 
system can grow with it, making your 
initial investment a secure one. 


WETS TA(-M at-1ge bre lf) @-3 (el g-[e [= 
Taleigcrctsiialenelsiantclalersne)aes) sc) (c1a8) 
memory capacity are met by a built-in 
5 1/4” Winchester disk drive, giving a 
standard capacity of 5 or 21 Mb. Add- 
on hard-disk extension units allow 
bulk memory to be increased up toa 
massive 147 Mb on-line, an important 
feature for multi-user operation. 
Internal memory can also be ex- 
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UNIX-based operating system 
Implemented now on PM 4422 is the 
powerful UNIX-based operating 
SVE] laa tatc lacie] e) eles tce- mane (niece 
Anlelitha cots), @csahvicealaatcialeslalemastclccroul 
easy to generate complex programs 
obVa(e)ialiaremceyetciiatcimsjian) @)(om- (ale Roto ls) fe 
to-understand modules. In this way, 
the PM 4422 operating system makes 
Molle nerelaligieleltie)amoniectal-) eroles1alen ae) 
Ursiolmsve) iN r-lacmmanrsLaiareneicieleleleiare 
simpler and faster. 


SIU] o) ofelat-wr-1(-t-) a (-leslarel (ele l (1 

As you'd expect froma PMDS system, 
PM 4422 gives you wide support facil- 
hitcXoMa [ares [Ule]|alepele)ianonse)ia-laremlense)) 
devices with full real-time emulation at 
true operating speeds. 


ULB iC-ifemeleyele-(er-le)i iia 

Existing PMDS users can benefit 
directly from PM 4422’s advanced 
o[=AV{=) (0) oaat=1aiacele)ioae)’mil=1(enn6] elele-lel|ale 
to latest specifications — proving again 
the value of the PMDS full-upgrad- 
ability principle. And proving that 

PM 4422 is the way ahead in micro- 
computer development. 


For more information about PM 4422 
and other Philips microcomputer 
(ol=\V21 (0) 6) aatoiaim (ele) i-mere)air=(eae)0) a elere! 
maAlill ekoesy-l(etsne)ger=lalict-licelanelmuial(a 

(oli caves m (on mgalii|ecsmiarelelieg(orom 
TQIll-4-62, 5600 MD Eindhoven, 


The Netherlands. 
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r yy [ THOMSON-CSF 
COMPONENTS 


THOMSON-EFCIS a5, AV. DE LEUROPE 78140 VELISY - TEL. (3) 946.97.19 - TELEX 204 780 F 


BELGIUM ITALY SINGAPORE UNITED KINGDOM 
THOMSON S.A. THOMSON-CSF THOMSON-CSF-SEA THOMSON-CSF 

BRUXELLES (2) 648.64.85 COMPONENTI SINGAPORE (65) 295.31.24 COMPONENT & MATERIALS 
BRASIL MILANO (2) 688.41.41 SPAIN BASINGSTOKE (256) 29.155 


~ THOMSON-CSF JAPAN THOMSON-CSF USA 
COMPONENTES DO BRASIL THOMSON-CSF JAPAN K.K. COMPONENTES Y TUBOS THOMSON-CSF 
SAO PAULO (11) 542.47.22 TOKYO (3) 264.63.46 MADRID (1) 419.65.51 COMPONENTS CORP. 


WEST GERMANY NETHERLANDS SWEDEN CANOGA PARK Cal. 
THOMSON-CSF BAUELEMENTE = THOMSON-S.A. THOMSON-CSF (213) 887.10.10 
MUNCHEN (89) 78 79 0 RA s'GRAVENMOER COMP & ELECTRONROR AB 

(16) 231.76.00 STOCKHOLM (8) 22.58.15 


Others countries: THOMSON-CSF Composant Export - FRANCE - Paris - (1) 743.96.40 12.82.R.1. 
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Entrepreneur Hease 
launches data base 


Since his first job after leaving 
school—as a reporter on a local East 
London paper—34-year-old Richard 
Hease has had several careers: re- 
porter, public relations consultant, 
technical journalist, and publisher. 
And true to form, he is breaking new 
personal ground with his latest un- 
dertaking, Micronet 800, a data-base 
service targeted at the home-comput- 
er user. 

Micronet 800—a joint venture be- 
tween Prism Microproducts, East 
Midlands Allied Press plc, and Pres- 
tel, British Telecom’s videotex ser- 
vice—will provide hundreds of 
games, education programs, and oth- 
er services that personal-computer 
users can call down directly into 
their computer over the telephone. 

Also available will be electronic 
mail and message handling, armchair 
shopping, and news and information 
about computers, equipment and ser- 
vices. Then, in September, Hease will 
start Business Méicronet, offering 
business programs plus a connection 
into the Telex network. 

Familiar customer. Hease is ad- 
dressing much the same user base 
with his new Micronet Service as he 
has with a string of computer maga- 
zines he formerly published. He 
launched the first of these—Which 
Computer—back in 1977 and rapidly 
followed with a string of highly fo- 
cused publications such as Practical 
Computing, IBM User, and DEC User 
among others. In 1981 he sold all 
but one of these to East Midlands 
Allied Press who retained him as a 
consultant on the magazines and to 
look over its money-losing two-way 
videotex activity. 

Meanwhile, Hease was busy ex- 
panding his own publishing company 
with a string of new titles such as 
Sinclair User, Sinclair Projects, and 
Sinclair Programs. ““We want to mop 
up the personal-computer market,” 
he quips. Hease quickly made a con- 
nection: why not use British Tele- 
com’s Prestel Viewdata Service to 
supply news and programs to person- 
al-computer users—a population al- 
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base marketer, Richard Hease has always 
been in the information-supply business. 


ready numbering over a million in 
the UK. 

Both Prestel’s Richard Hooper 
and East Midlands Allied Press liked 
the idea, so Hease set about putting 
together a launch package. That 
meant providing sufficient software 
to interest computer users and also 
equipping them with a low-cost mo- 
dem with facilities for downloading 
software. 

Hease’s plans now include launch- 
ing a new modem a month, targeting 
most popular personal computers. 
Meanwhile, Micronet is off to a good 
start, having signed up 1,000 users 
only one month after opening. 

And to confirm that behind every 
successful person there stands a help- 
ful mate, Hease’s wife, a trainee flo- 
rist when they met, sold some of her 
florist shops to help get his business 
off the ground. 


Leasametric’s Negele profits 
when Europeans rent 


Guido Negele’s soft voice and easy- 
going ways lend him the appearance 
of a mild-mannered professor or civil 
servant. But on closer scrutiny, Ne- 
gele turns out to be a hard-driving 
executive, one who has built a busi- 
ness from scratch to a multimillion 
dollar operation in just over a year. 

Negele, 42, is head of Leasametric 
GmbH in Eching, near Munich, West 
Germany, a company that, like its 
parent Leasametric Inc. in Foster 
City, Calif., rents out test and mea- 
suring equipment as well as data per- 
ipherals and systems. Founded in 


late 1981, the subsidiary came on the 
scene when the traditional German 
bent for ownership was giving way to 
the more American “why-not-just- 
rent” attitude. 

Anti-investing. Behind the new 
wave, Negele explains, is the increas- 
ing reluctance of the industry to in- 
vest in ever more expensive and elab- 
orate equipment for limited use, like 
microprocessor development systems. 
“All too often, such equipment is 
used but once during a project and 
then never again,” he says. “Besides, 
equipment purchases sometimes en- 
tail long delivery times—too long 
when a test project calls for speedy 
completion. Renting, on the other 
hand, means fast availability and 
spells tax advantages.” 

Negele’s credentials for his posi- 
tion include more than 15 years in 
instruments. Holder of a master’s de- 
gree from an engineering school in 
Munich, he worked for some time as 
an instrument designer for Rohde & 
Schwarz in that city, and in 1971 
joined Kontron GmbH, also in Ech- 
ing. There he rose to general manag- 
er, a position he still holds. 

Speedy reaction to customers’ re- 
quests for anything from a simple 
voltmeter to a sophisticated system is 
Leasametric’s forte. Another is the 
firm’s access to its parent’s vast 
stock of items in California—70,000 
in all—for anything it does not have 
on hand in Eching. “Supplying a sys- 
tem—any system—to a customer in 
Germany generally takes no more 
than a week, even if it must be 
shipped from the U. S.,”’ says Negele. 
Providing documentation and assis- 
tance has also helped Leasametric on 
its road to success. 

Rental operations in West Germa- 
ny, as in most of Europe, are now at 
a point where they were in the U. S. 
in the early ’70s. “We expect that 
business to double from year to year 
at least for the next half decade.” To 
cash in on this trend, Negele has just 
set up an outlet in Frankfurt and 
plans to establish two more in Ger- 
many—in Stuttgart and Hamburg— 
before the end of this year. Long- 
range intentions are to branch out 
into neighboring Austria, Switzer- 
land, and France. CL) 
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TRANSIL = efficiency, eliability, security — 
THOMSON.-CSF offers an extensive range: 


e VRM: 5V0 > 486 V 
e VBR: 6V8 > 600 V 
e P surge: 400 W > 60 kW. 


Under Pro-Electron, Jedec and domestic designations. 
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ye to the great development of 
sctronics in every kind of industrial fields 
utomobile, computer, telephony) 
liability has become an essential 
yncept. 

ficient protection of electronic 
ymponents against short duration 
rervoltages (that means overvoltages 
snerally encountered in electronic 
yuipments) allows to increase 
ynsiderably reliability. 


RANSIL 


1e TRANSIL is a controlled avalanche 
ode especially designed to clamp 
vervoltages and dissipate high energy 
transient operation. 


iain characteristics 

f Transils: 

. The peak reverse voltage Vey is the 
sltage which the Transil can withstand 
continuous operation. 


_ The breakdown voltage or knee 
sItage Vpp is the voltage value above 
hich the current in the Transil increases 
>ry fast for a slight increase in voltage. 


The clamping voltage Vc, as specified 
the data-sheets is the maximum value 
r the «standard» pulse with a peak value 
‘lpp, specified for any type of Transil 
ig. 2). 

_Transil’s power dissipation 
on-repetitive operation). A protecting 
vice whose operation is acfabatic can 


‘ig. 1: main characteristics of a Transil. 


VBR YVCLmax 


dissipate the very same energy. 
S 
W i O fi Ver idt 
5. Possibility of power dissipation 
by Transils in mean power 
In repetitive operation, the specitication 
to be considered is mean power Pay. 
(f: MegHen W : energy dissipated 
at each pulse) 


6. Speed | 


A conventional lightning arrester system 
only responds with a certain delay which 
can reach 2 4s. A metal oxide varistor 
does not respond immediately either 
(delay of about 25 ns). 


lf a current with a very low rise time flows 
through these components, an over- 
voltage could appear before the device 
reacts. 

In the case of Transils, the avalanche 
phenomenon of a silicon diode is 
extremely fast: theoretical value is about 
one picosecond. 


Avantages: 

Transils are the only protection 
components which simultaneously have 
the following characteristics : 

e High operating temperature 

(175°C maximum), 

e Perfect stability of the characteristics 
in time, i.e. contrary to most other 


‘technologies, Transils do not age, 


e Extremely short response time, 


Fig 2: Standard exponentiel pulse. This type of pulse 
corresponds to most of the standards used for 
the protection of electronic equipment. 





e Very narrow tolerances on the 
characteristics, 

e Very low dynamic impedance; this leads 
to a very good clamping factor. 

¢ Transils have high power absorbing - 
characteristics for overvoltages with 
durations of about | millisecond 

(or more), i.e. overvoltages which are 
encountered mostly in electronic 
equipment. 


Applications: 


Transils can be used as protection devices 
each time the load will accept neither 
overloads (limited by Vc) nor a cut 

in voltage. 


An expanding range 


EES ee 1 Manes ASE 
BZW 04series 400 5V5,376V F126 
BZW O6séries 600  5V5,376V. F126 
PoKEseries 600 —5V5, 376V._ CBAI7 
BZW llseries 1000  10V, 10V DO27A 
Reece, 1500 SVS; TV: DOT 
Nsom. 1500, SVS; 18BN ie 3 
Mees «1500 5V5,376V DO27A 
BZW 25series 2500 12V, 120V DO220AB 
GLT series 2500 ]2V,120V DO4 
BZW 30series 3000  12V1,486V DO27A 
BZW 5Oseries 5000 8V2,180V AG 


and for the protection of microprocessors, 


integrated circuits, CMOS and MOS: 


T. GMP 5series 600 5V F126 
IN 5907 1 500 5V DO 13 
IN 5908 1 500 5V DO 27A 


T.ICTESseries 1500 


THOMSON: CSF 
DIVISION SEMICONDUCTEURS 


5V—>45V DO27A 
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a1 Technologies 
from Murata 


Murata leads the chip age with its technology, 
leaving others far behind. 

Electronic chip components are largely changing 
mounting concepts for all electronic apparatus. 
Murata inaugurated the development of chip com- 
ponents first and foremost by anticipating the needs 
of the times. 

Including the monolithic chip ceramic capacitor, 
Murata suceeded in developing 9 kinds of chip 
components; chip coil, variable chip resistor, chip 
trimmer, Ceramic filter and ceramic resonator. 
Murata, a pioneer of the chip age, aims to make 
all its components into chips. 
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muttata 


MURATA MEG.CO,LTD. 


Phone: 075-921-9111 Telex: MURATA J 64270 
Phone: 2554233 Telex: 11348 

Phone: 0-262099 Telex: 56208 

Phone: 042-31-4151~2 Telex: 21127 

Phone: 776-2283 Telex: 25858 


HEADQUARTERS Nagaokakyo-shi, kyoto 617, Japan. 
MURATA ELECTRONICS SINGAPORE (PTE) LTD. (Singapore) 
MURATA COMPANY, LTD. (Hong Kong) 

TAIWAN MURATA ELECTRONICS CO.,LTD. (Taiwan) 
MURATA MFG. CO.,LTD. Seoul Branch (Korea) 


MURATA ERIE ELEKTRONIK GMBH (West Germany) 
MURATA ERIE ELECTRONIQUE, S.A. (France) 

MURATA ERIE ELETTRONICA S.R.L. (Italy) 

MURATA ERIE ELECTRONICS (UK) LTD. (England) 
MURATA ERIE NORTH AMERICA, INC. 

MURATA ERIE NORTH AMERICA, INC. CHICAGO OFFICE 





Phone: 0911-66870 Telex: 623763 
Phone: 558-0901 Telex: 204520 
Phone: 688-4833/4835 Telex: 330385 
Phone: 02514-21247 Telex: 858971 
Phone: 404-953-1496 Telex: 542329 
Phone: 312-297-5560 Telex: 281009 
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Electronic Circuits 

Notebook. 344 pp.), illus. 

Some 268 proved-in-action circuits are gathered here 
for the first time in a single, easy-access resource that 
meets the highest standards of performance, cost 
reduction, and reliability. From amplifiers to voltage 
regulators ...from data conversion to phase lock loops 
...you'll find the most needed, most reliable solutions to 
a vast range of circuitry challenges. 


Circuits for 

Electronics Engineers. 396 pp., illus. 

More than 340 circuits from all over the world are 
arranged here by 51 of the most important functions 
designers use to implement their systems, including 
amplifers, detectors, memory circuits, integrators, and 
much more. Complete with component values, circuit 
diagrams, waveshapes where applicable, and clear 
explanations of operations and applications. 


Design Techniques for 

Electronics Engineers. 370 pp. illus. 

The best of Electronics’ popular “Engineer's Notebook,” 
this is an indispensable storehouse of solutions to 
numerous frequently encountered design problems. 
You'll find a host of proven techniques to help you make 
measurements, interpret data, make calculations, 
choose materials, control environment, lay out and 
purchase components, and more! 











Electronics Magazine Books a / : 

1221 Ave. of the Americas, New York, NY. 10020 fe 

Tel. (212) 997-2996 Hall 

a 

No. of Copies Title Price 
Electronic Circuits Notebook $17.95 
Circuits for Electronics Engineers $17.95 
Design Techniques for Electronics Engineers $17.95 
Microprocessors and Microcomputers: 
One-chip Controllers to High-end Systems $18.95 
Microelectronics Interconnection and Packaging $15.95 
Practical Applications of Data 
Communications: A User’s Guide $17.95 

If after my 10-day free-trial examination | am not fully satisfied 

| understand that my payment will be refunded. Payment must 

accompany orders under $25. 

[_] Payment enclosed C) Bill firm C) Bill me 

Charge to my credit card: 

(_] American Express L) Diners Club 

CL] Visa (_] Master Card* 

Acct. No. Date Exp. 

*On Master Card only, first numbers above name 

Name Title 

Company 

Street 

City State Zip 

Signature ELV 


Discounts of 10% on orders of more than 10 books. 
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New products international 


Slow-scan TV unit 
uses phone lines, 
can detect motion 











by Robert Gallagher, Paris bureau manager 


Microprocessor-based system 
sends image every 1.1 to 6.5 s, 
can be programmed to sound 
alarm when picture changes 


Useful as closed-circuit television 
might be for certain communications 
and surveillance applications, the co- 
axial cable or radio link made neces- 
sary by the high bandwidth of the 
signal transmitted from camera to 
monitor can often make it an uneco- 
nomical proposition. One way 
around this limitation for a wide va- 
riety of applications is slow-scan tele- 
vision that uses standard telephone 
channels as a transmission medium. 

Such a system has been developed 
by the Societa di Elettronica per 
lAutomazione SpA, a Turin-based 
subsidiary of the Fiat group. The mi- 
croprocessor-controlled system can 
process pictures in a variety of ways 
and is useful as an automatic detec- 
tion system for centralized surveil- 
lance applications. 

The transmission medium of a 
television system cannot be down- 
graded without sacrifice, and in the 
case of SEPA’s system, the loss is in 
image continuity—the system trans- 
mits a series of still pictures at fixed 
intervals. Nonetheless, in addition to 
security, the Still Picture Television 
System is useful for remote confer- 
encing and instruction where draw- 
ings, text, slides, and so on, must be 
transmitted. It can be used to send X 
rays, ultrasound pictures, and nucle- 
ar scans for remote medical applica- 
tions. The completely digital system 
can also serve as interface between 
TV camera and computer. 
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The basic system consists of a 
transmitting unit and a receiving 
unit, each with a modem. From the 
output signal of a standard European 
black and white TV camera, one 
frame is sampled and stored in a ran- 
dom-access memory during a period 
whose length depends on resolution 
and transmission mode. The system’s 
Z80-based central processing unit 
reads the data and sends it in a serial 
stream to the modem, which trans- 
mits it on a telephone channel. 

In standard operation, each of the 
256 lines that make up an image con- 
sists of 256 picture elements, each 
coded as 6 bits, corresponding to 57 
gray levels. But by choosing between 
different resolution formats (256 by 
256, 128 by 256, 256 by 128, and 128 
by 128) and between 6-bit pulse- 
code—modulation transmission and 4- 
bit differential PCM, it is possible to 
trade off image quality with updating 
speed. Using PCM in maximum reso- 
lution, one frame is sent every 6.5 s; 





with minimum resolution and differ- 
ential PCM that time drops to 1.1 s at 
a transmission rate of 64 kb/s. 
When employed for centralized 
surveillance, the user can take advan- 
tage of the way pictures are stored in 
consecutive frames. Based on the 
standard transmitting and receiving 
units, it requires additional software, 
as well as an operator’s panel and a 
signal panel, and can monitor up to 
eight different areas at a time. 
Motion alarm. The camera of each 
transmitting unit is aimed at a sur- 
veillance target where one would 
normally expect no movement, like a 
fire escape or private courtyard. 
Transmitting at a rate of 4.8 kb/s, it 
sends only those pixels that have 
changed from the last frame to re- 
fresh the image. The transmitting 
unit, equipped with a software-based 
motion detector, generates an alarm 
when the picture alteration exceeds a 
preset threshold. When the alarm 
sounds, the camera zooms in on the 
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New products international 


location where change has occurred. 

SEPA’s first customers will be the 
Italian police, who plan to use the 
system for traffic surveillance. The 
country’s postal service intends to in- 
stall a teleconferencing facility be- 
tween Turin and Rome. Commercial 


production is planned for the end of 
this year, with a color coaxial-cable 
version available for 1984. Price de- 
pends on the configuration chosen. 
Societé di Elettronica per |l’Automazione 
SpA, Corso Giulio Cesare 294, 10154 Torino, 
Italy [441] 


Modular system for data acquisition 
and control plugs into Multibus cage 


British start-up Di-An Micro Sys- 
tems Ltd. has an attractively simple 
approach to setting up Multibus- 
based measurement and control sys- 
tems. The user configures the board 
to his requirements by plugging in 
the appropriate modules selected 
from a library of analog and digital 
input/output and converter modules. 

Any 8- or 16-bit Intel isBC or Mul- 
tibus-compatible computer can then 
be used to control test and measure- 
ment rigs. A single DMS531 board 
will support up to 64 analog input 
channels, 16 analog output channels, 
or 64 digital I/O lines in various 
combinations. 

Larger systems can be assembled 
by adding more boards. In such mul- 
tiple-board configurations, each I/O 
channel maps directly into the con- 
trolling microprocessor’s memory, 
with each board having a different 
base address. The DMS531 supports 
20-bit addressing and appears as 32 
consecutive memory locations. 
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On a DMS531 board measuring 12 
by 6.75 in., there are sockets for four 
I/O modules plus a fifth dedicated 
socket for an analog-to-digital con- 
verter module. Selected modules con- 
nect directly into an internal compo- 
nent-level bus called Columbus. The 
rest of the card comprises a bus-in- 
terface chip plus interrupt-control 
logic that interfaces the Columbus to 
the Multibus, an optional dc-dc con- 
verter module, plus a choice of ana- 
log converters. 

All the 1/0 modules in the inter- 
face library have been squeezed into 
a standard size by the use of minia- 
ture components on a small printed- 
circuit board. Interface cards target- 
ed at buses other than the Multibus 
require only the developement of a 
motherboard into which the standard 
modules can be plugged. 

For example, the company has al- 
ready produced an interface card, the 
DMSS550, for the IEEE-488 bus. It is 
targeted at users of the Apple, Com- 
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modore, and Hewlett-Packard per- 
sonal computers. It also plans a VME 
board soon. By creating a common 
I/O structure in this way, says Geoff 
Redman, Di-An’s sales and market- 
ing director, the company can 
achieve production and development 
economies. That way, he believes, 
the relatively small firm can compete 
head on with bigger outfits like 
Adac, Analog Devices, Burr-Brown, 
and Data Translation. 

The analog input modules have 8 
differential or 16 single-ended inputs. 
They feature software programmable 
gain, automatic zeroing circuitry, 
and internal calibration facilities. 

Conversion tradeoff. A-d converter 
modules can be chosen for noise re- 
jection or speed. The DMS231 inte- 
grating analog converter module has 
a high common-mode rejection ratio 
of 130 dB and a resolution of 13 bits 
plus sign. The DMS230 high-speed 
converter offers throughput rates of 
100 kHz and 12-bit resolution. Con- 
version can be either under program 
control or by means of an external 
trigger. Programmable gain in the 
DMS234 multiplexer module permits 
low-level analog input capability 
down to +5 mv full scale. 

Digital input modules accept ac- 
tive signals over a wide voltage range 
or sense contact closures. They offer 
input filtering and 500-V optical iso- 
lation as options. Digital output 
modules are designed to drive indus- 
trial loads such as relays and lamps, 
the range including the DMS224 op- 
tically isolated unit, which is capable 
of switching 80-v, 1-A loads. 

The DMS531 supports both polled 
and vectored interrupts, and uses a 
flexible software-configurable inter- 
rupt-control method in which inter- 
rupt vectors are selected and config- 
ured through the bottom two address 
bytes. A program may modify the 
vector address to suit the interrupt 
service required to satisfy a particu- 
lar module, rather than relying on 
the usual technique, in which inter- 
rupts always vector to the same loca- 
tion, and then require computation 
of the action to be taken. The user 
may choose one vector for each 1/0 
module or one vector for several 
modules. A jumper determines the 
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SIEMENS 


Heating costs are high. So far, 
analog heating control systems 
reacting to outside temperature 
changes, have been used to save 
energy. But only the micro- 
computer has answered the call 
for greater economy and simpli- 
fied construction together with 
high performance capability. 

It therefore permits significant 
improvements in such heating 
control systems. 


A new development from 
Siemens — the single-chip micro- 
computer SAB 80215 — with its 
integrated, application-oriented 
peripheral features provides the 


performance demanded: 
@ highly sensitive control system 


@® maximum operating 
convenience 

@ temperature control 
individually programmable 
for every day of the week 

@ timer 


@ protection of timer and all 
input data in case of power 
failure 

@® measurement and display of 
different temperatures 

@ sensor monitoring for line 
breaks or short circuits 

@ alarm signal in case of incor- 
rect operation. 


The Siemens single-chip micro- 

computer SAB 80215 is equipped 

with the extended 8021 processor 

(2-Kbyte ROM, 128-byte RAM) 

and integrated peripheral units, 

such as: 

@ A/D converter and counter 

@ clock with stop function and 
alarm Call 

@ keyboard inquiry, display 
control and 

@ closed-circuit operation. 


This makes a lot of other appli- 
cations possible. For further 
details simply write to Siemens AG, 
Infoservice/B 8304-101, 
Postfach 156, D-8510 Furth, 
quoting “SAB 80215”. 


Single-chip 
microcomputer 
SAB 80215 
from Siemens 
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oO 
gu 
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interrupt-request line that is used. 
The DMS531 draws its power 
from the Multibus +5-v line, and an 
on-board dc-dc converter provides 
+15 v to drive the analog I/O mod- 
ules. For applications requiring the 
use of digital I/O modules only, the 
DMS531 is available without the dc- 
dc converter. 
Di-An Micro Systems Ltd., Mersey House, 
Battersea Road, Heaton Mersey, Stockport, 
Cheshire SK4 3EA, England [442] 





Single-chip driver serves GMT 
system 7/00 series printers 


The SE 2115 single-chip printer con- 
troller can be used in the GMT sys- 
tem 700 series printers, which have 
Epson M-150 and M-160 dot-matrix 
mechanisms and an interface board 
with all the circuitry necessary to op- 
erate a printer working from parallel 
or RS-232-C type ASCII signals. 
Operating from a single 4.5-to-6-V 





supply, the SE 2115 has a 96-charac- 
ter ASCII set that includes the £ sign 
and generates true descenders. In ad- 
dition, inverted print is possible, and 
dot-addressable graphics can be gen- 
erated on a field 96 or 144 dots wide, 
depending on the printer mechanism. 
Also, a self-checking facility tests the 
operation of the chip and the printer 
mechanism. 

The SE 2115 is priced at £13 in 
single units. In lots of 100, it will 
cost £9.75. 

GMT Electronic Systems Ltd., Newport 
House, 22 Hartfield Rd., Wimbledon SW19 
3TD, England [444] 





Terminal is compatible 
with HP and DEC stations 


Combining DEC VT100 and Hewlett- 
Packard block-mode capability, the 
828 terminal is ideal for multisystem 
sites. For only £1,996, the unit does 
the work of a VT100 plus an HP 
mode terminal all in one unit, where- 
as a VT100 plus an HP block-mode 
terminal would normally cost in the 
neighborhood of £3,000. 

With the 828, operators need only 
learn how to use one terminal and 
one keyboard. Simply flipping a 
switch changes the 828 from one 
type to the other. 

The terminal has as standard a 32- 
K-byte memory, full editing capabili- 
ty, a buffered printer port, high-reso- 
lution 80- or 132-column display, 
host-loadable fonts, and a fold-up de- 
tachable keyboard. In addition, the 
828 can be used with any system 
supporting glass teletype or ANSI- 








standard computer terminals. 

Direct Ltd., 12 Rufford Court, Hardwick 
Grange, Woolston, Warrington WA1 4RF, 
England [445] 


Unit can program E-PROMs 
16-K to 128-K in size 


In the offing from Mercury Systems 
Inc. is a portable programmer for 
erasable programmable read-only 
memories that can handle a wide 





Most ATE 
= suppliers make sweepin 
statements about their pro 
But when you just need 
nswers to difficult problems, a 
& speaking and expert advice would p 
ibe a lot more welcome. 
That’s where Membrain starts. 
By listening to your requirements 


‘e can get quickly to the heart of the matter, 


then recommend the right equipment for 


MEMBRAIN 


range of E-PROMs from 16- to 128-K 
in size, such as Intel’s 2716, 2732, 
2732A, 2764, 27128, 2815, and 2816; 
Texas Instrument’s TMS2532 and 
TMS2564; Motorola’s MCM68764; 
Hitachi’s HN48016; Mostek’s MK- 
2764; and Fujitsu’s MBM2716, 2732, 
2732A, 2764, and 27128. 

With Super-EX model SE4941, the 
Fujitsu MBM2764 and the Intel 
2764 and 27128 can be programmed 
in only one quarter to one eighth the 
time taken by the conventional algo- 
rithm. Its functions include blank 
check, programming, read check, 
copy read check, and erase blank 
check. Data-editing functions include 
l-byte acknowledge and updating, 
data complement, insertion, deletion, 
block storage, block moving, data 
searching, splitting, and shuffling. 

The model SE4941 accommodates 
binary, ASCII hexadecimal, Intellec 
Hex, Motorola ExORmacs, and Tek- 
tronix standard and extended hexa- 
decimal transfers. It has reliability 
checking and protection features and 


ae 
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looking for. 


Our comprehensive range includes 
MB 7700S functional testers, combination 


testers and programming systems,and 


self-diagnostic fur 
memory, display, 
age, and timing c 
interface that r 
rates of 100, 300, 0UU, 1,z0U;-z;#0U; = 
and 4,800 b/s is standard. The pro- 
grammer requires 85 to 249 V ac in- 
put at 50 to 400 Hz. Power consump- 
tion is approximately 17 VA. 

The SE4941 Super-EX E-PROM 
programmer is $1,500 in the U.S. 
Mercury Systems Inc., C. P.O. Box 1974, 
Tokyo 100-91, Japan [447] 





Automatic inspection tool 
serves industrial applications 


Designed as a powerful automatic in- 
spection tool for applications such as 
robot vision, biological-image analy- 
sis, quality control, noise reduction 
in low-light situations, spatial mea- 
surements, object tracking, optical 
character recognition, and other in- 
dustrial uses, the CRS 1000 is based 
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Membrain Limited Cobham Road Wimborne Dorset BH21 7PE Telephone: 0202 893 535 Telex: 41436 
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Take a good look at the photo- 
graph below. Isitagasnebulasomewhere 
in the universe or a microcosm here on 
earth? Astronomy, metal physics, or 
human biology? Such are these scientific 
disciplines that if the yardstick by which 
they were measured were distance, they 
would literally lie worlds apart. Astro- 
nomy is the study of all objects within 
the universe; metal physics the properties 
governing solid state materials and biol- 
ogy the phenomena of life. Despite the 
divergent nature of these sciences, their 
individual development can be traced 
back to a single unifying source: the 
Galilean telescope invented in the early 
17th century to examine the stars and 
planets. That same telescope, modified 
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and viewed through the other end, 
became the microscope - the key to the 
exploration of inner space. In the course 
of the last three centuries parallel 
development of optical telescopy and 
optical microscopy has provided 
scientists with deeper and deeper insight 
into hitherto invisible worlds. However, 
the application of electronic and 
computer technologies as tools for 
scientific investigation has achieved a 
much greater impact in considerably 
less time. 

The electromagnetic spectrum, 
like the optical properties of Galileo’s 
telescope, has provided a fundamental 
basis for development of a wide and 
varied range of sophisticated investi- 





gative instrumentation over the past three 
decades. Astronomy, metal physics and 
biology have benefited, of course. But 
the interdisciplinary nature of this 
development has given impetus to other 
fields of research such as Chemistry, 
Radiology, Geology, Meteorology, Tele- 
communications and Microelectronics. 

As one of the world’s leading 
research-based electronic enterprises, 
Philips has played an important role in 
this technological evolution. Notable 
achievements in electron microscopy 
start with selected-area diffraction 
apperturing and a 5-lens optical system 
in 1949, and continue with similarly 
innovative ‘firsts’ through to the recent 
introduction of a new family of trans- 
mission electron microscopes. Indeed, 
Philips global reputation for innovation 
in this field applies not only to electron 
optics, engineering and vacuum design 
but also to their application-oriented 
system concepts. 

For medical investigations, Philips 
has developed advanced diagnostic 
systems for CT scanning, digital vascular 
imaging (DVI), ultrasonics and nuclear 
magnetic resonance (NMR). And you 
will find Philips providing a scientific 
eye for detail in space technology, too. 
In radio telescopes, in satellite earth 
stations and on board orbiting astron- 
omical satellites. 

For a closer examination, here are 
some fine details. 
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Outer space or inner space? Inner space, in fact. 
The bright spots represent the distribution of minute 
palladium catalyst particles 0.000004 mm in diameter 
on a thin substrate. The image was recorded using 
the conical dark field mode of the Philips EM 400T 
transmission electron microscope. 









Measurement of the nuclear magnetic 
resonance (NMR) of hydrogen is a long 
established analytical procedure in 
chemistry and physics. Now Philips has 
applied this principle to develop the 
GYROSCAN - a NMR medical diagnostic 
system for visualizing internal organs and 
other tissues. NMR makes use of the 
property that hydrogen nuclei, which are 
present in all living tissue, can be made to 
emit radio signals. Using computer tech- 
niques, these signals can be processed to 
obtain an image of the tissue-of-interest. 
Good results have been achieved in the 
detection of brain oedema and the study of 
pathological processes such as necrosis, 
ischaemia and various types of neoplasm 
and degenerative disease. 

The GYROSCAN has been ordered 
for the Radiology department of the Clinic 
Pio X in Milan, Italy, where a Philips 
TOMOSCAN 300 CT scanner has already 
been used for over 30,000 studies. 
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PHILIPS 


NEW TEM FOR APPLIED 
RESEARCH : 


Philips universal transmission 
electron microscope, the EM 420, combines 
high performance imaging with extensive 
analytical systems capability. A unique 
feature of the patented Twin lens is that the 
excellent objective lens coefficients in TEM 
and STEM are identical and also allow 
small-probe TEM performance with high 
+ 60° tilt and high resolution. The EM 420 
can be extended with an extensive array of 
accessories to meet advanced specialistic 
needs in the area of X-ray, electron energy- 
loss and diffraction analysis. Specially 
developed for applied research, the EM 420 
is part of a new family of transmission 
microscopes, the others being the EM 410 
for life science investigations and the 300 kV 
EM 430 microscope for fundamental 
research. Circle 226 








NEW GROUND STATION FOR | 
METEOROLOGY 


Signaal, Philips space-tech company, 
has developed a meteorological ground 
station that produces instantaneous images 
from orbiting and geo-stationary weather 
satellites. Employing sophisticated 
computer-tracking techniques, the station 
tracks low-orbiting satellites when they are 
in range and - when they go out of range - 
switches over to geo-stationary satellites. 
This dual-tracking capability enables 
meteorological agencies to widen their data 
base by comparing the high-resolution/ 
limited area data from the TIROS-N satellite 
with synoptic data from the GOES and 
GMS satellites. The station’s software- 
oriented layout permits a variety of system 
configurations to be achieved. One of these 
stations is already operational at the Royal 
Netherlands Meteorological Institute, 
KNMI. 
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These are just a few examples of Philips advanced technology. If you would like 
more information, contact your Philips organization or Philips Corporate Planning and 
Marketing Support , VOA-0217, 5600 MD Eindhoven, the Netherlands. Telex: 35000 
PHTC NL. Please indicate in which of the above subjects you are interested: 
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SURE SIGN OF INNOVATION IN OBSERVATION 


Replacement for 
idatsme[Kxere)aytiale(sve 
Hewlett Packard Model 10811B 


Crystal Oscillator 


M@ Mechanically and 
electrical interface 
interchangeable with 
Model HP10811B 
@ -160dB/Hz noise floor 
@ 5x10-'°/day, 1x10-’/year 
aging 
@ Standard HP10811B 
temperature stability of 
4.5x10-° total over 
-55/+71° C, plus several 
stability options 
@ Uses SC-cut crystal for 
fast restabilization Vectron 
@ Employs proven Vectron antl 
Crystal Oscillator technology 





International Representatives: 
feorelibday Representative Office dalelal 3 


Australia A.J. Distributors Prospect, S.A. (08) 269-1244 
Belgium Yo} o-1F-] 0M oA -Yon dae) al (ot) Brussels (02) 343-8250 
England Lyons Instruments laKexelel-t-telelaMal-1a 0) (099-24) 67161 
France i On =e On A! A ee 91430 Igny (6) 941-8282 
W. Germany oO Munchen (089) 759-1919 
Holland WE Taleler-b ean [-Xel-Tal-lale| Heeswijk-Dinther 04139-2901 
India aT -Telley-yelulare| Bombay 353997 
israel ss Oe Oe Al -Yod (ce) al (or) Ramat Hasharon 483211-5 
Italy Metroelectronics WV TTF Lare) 546-2641 
Norway Electro-Trade Trondheim (075) 20859 
Spain Vilitaela WUE Telare, 248-5863 
Sweden Betoma Solna 08/82-02-80 





From the world’s largest and most respected full line supplier of crystal oscillators 
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VECTRON! the Crystal Oscillator Company 
166 Glover Avenue. Norwalk, CT 06850 USA 
~ " Telephone: (203) 853-4433. TWX: 710/468-3796 
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The magazine 
youre reading now 
could be your own. 


Drop off the routing list. Get your own fresh, unclipped copy mailed 
to your home or office. Turn to the subscription card in the back of 
the magazine. If somebody has beat you to it, write: Electronics, 
P.O. Box 430, Hightstown, N.J. 08520. 
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New products international 


on the Motorola 68000 processor, 
whose 32-bit architecture and in- 
struction set allows complex process- 
es to be performed efficiently. 

The CRS 1000 has a large direct- 
addressing range, which makes it 
particularly suited to image process- 
ing applications. Up to sixteen 512- 
by-512-pixel images can be accessed 
directly by the processor at speeds of 
up to 25 frames/s. In addition, the 
system uses 6- or 8-bit video analog- 
to-digital conversion modules permit- 
ting full-range gray-level images to 
be acquired. 

The CRS 1000 utilizes plug-in spe- 
cial-purpose hardware modules that 
perform specific tasks such as convo- 
lutional filtering, edge detection, and 
averaging at speeds far in excess of 
any processor-based system. For ap- 
plications that require high resolu- 
tion or precise measurement, the sys- 
tem may be used with a solid state 
CCD line-scan sensor. 

Computer Recognition Systems Ltd., Unit 5, 
Fishponds Road, Wokingham, Berks. RG11 
2QJ, England [448] 


Graphics terminal is aimed 
at OEM and volume end users 


Sporting a price of $2,600, the NJC- 
M1212 graphics display terminal is 
suitable for business graphics, graph- 
ics information retrieval, and some 
computer-aided design and manufac- 
turing applications. 

The terminal comes in a compact 
package that contains a high-resolu- 
tion monitor, graphics processor, 
communications package, and key- 
board. It includes a 12-in.-diagonal 
high-resolution green cathode-ray 
tube with 640-by-486-dot resolution, 
l-us/dot high-speed drawing, three 
communications ports, a Tektronix 
4010/4014 emulator, and an optional 
DEC VT100 emulator. 

Designed with the original-equip- 
ment manufacturer and volume user 
in mind, the NJC-M1212 can be 
specified for delivery in a wide vari- 
ety of configurations. 

Nippon Computer Co., Naito Building, Nihon- 
bashi Hamacho 2-25-1, Chuo-ku, Tokyo 103, 
Japan [449] 
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Standard cells hatch semicustom micros 


Aiming single-chip systems at high-volume consumer markets, 
partisans of cell-based design rally at Custom IC Conference 


No longer limited to command per- 
formances at the large, wealthy sys- 
tem houses, custom and semicustom 
integrated circuits are dressing up for 
a starring role in all but the smallest 
firms’ product plans. Among the di- 
verse participants at the Custom In- 
tegrated Circuits Conference, May 
23-25 in Rochester, N. Y., a few 
small, fast-moving companies are 
beating a path to single-chip systems 
for the consumer markets. 

As they open up cell-based design 
methods to chip users, firms such as 
VLSI Technology Inc. in San Jose, 
Calif., and Zymos Corp. in nearby 
Sunnyvale are adding stripped-down 
microprocessor “cores” to their rep- 
ertoires, anticipating a next genera- 
tion of large-scale Ics that will re- 
place single-board 8-bit systems. 

Even now, 4-bit cores for custom- 
ized microcontrollers, such as those 
from Integrated Circuit Systems Inc. 
of King of Prussia, Pa., are aiming at 
the juicy target formed by standard 
chips like those of Texas Instruments 
Inc. of Dallas. TI, mean- 
while, is cultivating more 
computationally intensive 
applications with rapid addi- 
tions to its 8-bit line. 

The unquestioned econo- 
mies of higher integration 
justify the working assump- 
tion of the entrepreneurs 
that the end goal in most 
applications is a single-chip 
system. ““Today we are on 
the verge of being able to 
put complete 8-bit systems 
on a chip,” says Wes Patter- 
son, director of VLSI systems 
at VLSI Technology, a sup- 
plier of design technology 
and foundry services. 
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SOURCEFILE ' 

STARTOF (RFR); 

DEFSTART ("RFR”, [ ], [INTEGER |; STRING T]); 
YER ("NP") 


by Roderic Beresford, Solid State Editor 


“At that level of integration—the 
complexity of today’s home and vid- 
eo-game computers—the chip is re- 
placing a printed-circuit board,” he 
adds. His company concludes that 
system designers must get involved 
at the chip level and that convention- 
al semicustom techniques like gate 
arrays and standard cells will not 
carry the day. 

Rather, those VLSI systems will 
comprise two levels of building 
blocks. “One level is going to be 
fixed and standard: the core of a mi- 
croprocessor like the 6502, Z80, or 
whatever,” continues Patterson. As 
will be discussed at the conference, 
VLSI Technology’s second level is a 
set of cell compilers for all the com- 
ponents that go along with such a 
standard core: input/output struc- 
tures, counters, timers, and random- 
access and read-only memory. The 
compilers are programs (written in 
Mainsail, a compiler language devel- 
oped at Stanford University, Palo 
Alto, Calif., and marketed by Xidak 


: USEVIP. MS” 


LA 
DRAW (“RFBO”, “RFB: RFB"); 
COPYEDGE ("RFBO", "S"); 
COPYEDGE ("RFBO", “W"): 
COPYEDGE ("RFBO", “E”); 


ND; 
COPYEDGE ("T", 'N”); 


ENDDEF; 
ENDOF; 





Compiling. Mainsail program generates layout for register file RFR in 
VLSI Technology’s system. DRAW repeats register bit RFB. 


Inc. in neighboring Menlo Park) that 
draw detailed mask geometry from a 
handful of parameters entered by the 
user (see below). 

Earlier this month, VLSI Technol- 
ogy was completing negotiations 
with a microprocessor supplier to li- 
cense a popular 8-bit design for just 
such uses as a core in custom sys- 
tems. Other, more fundamental prob- 
lems also face these would-be archi- 
tects of single-chip machines. “Em- 
bedding a microprocessor in a bunch 
of other system logic presents a huge 
testability problem,” notes Patterson. 

Chip squeeze. Chip size is another 
obstacle because the present capabili- 
ties of the semicustom industry most- 
ly fall in the range of 3-to-5-micro- 
meter geometries. “Even if you have 
the mask data for a 6502, for exam- 
ple, which takes up only about a 
quarter of a 220-mil chip, you still 
have to fit everything else in without 
wasting a lot of area. 

“Beyond around 250 mils, you 
may be better off with two chips. In 
other words, memory will 
be the last component 
brought on board,” con- 
cludes Patterson. Finally, 
practical packaging op- 
tions limit power dissipa- 
tion to 1 to 1.3 watts. H- 
MOS__ (high-performance 
MOS) designs quickly run 
over that power budget; 
therefore, VLSI Technol- 
ogy is eagerly gearing up 
for a complementary-MOS 
capability, of the kind 
competitor Zymos Corp. 
already has in place. 

“In the next wave of 
processing-technology im- 
provements—down to 
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1.5-um geometries—we’re definitely 
going to see single-chip 8-bit sys- 
tems,”’ agrees Bill Loesch, marketing 
manager for Zymos, the Sunnyvale, 
Calif., supplier of standard cells. 
However, he adds that “‘the market 
you can point to today is for 4-bit 
machines” as microcontrollers in ap- 
pliances and other consumer goods. 

Less is more. Although small com- 
puters are a big market and growing 
fast, 4-bit microcontrollers sell in 
phenomenal quantities. The most 
popular 4-bit machine—TI’s TMS 
1000 series—has passed the 60 mil- 
lion mark in cumulative volume. 

Zymos’s 4-bit core microprocessor, 
trademarked ZyCOMP 4, was a tough 
compromise for Loesch. ‘‘Not having 
a standard architecture has 
been a drawback,” he says. 
“People ask for machines 
they know, software and in- 
struction sets that are famil- 
iar. We looked at both TI’s 
TMS 1000 and National’s 
COPS family, but their in- 
struction sets are too limit- 
ed. So we designed a 4-bit 
machine with an instruction 
set resembling an _ 8-bit 
one—Intel’s 8049.” 

Intel Corp. has not ig- 
nored the compliment—or 
the threat—that semicus- 
tom-chip suppliers present 
to the market for standard 
microcomputers. A recently 
signed agreement commits 
the Santa Clara, Calif., chip maker 
to supplying at least three designs to 
Zymos for inclusion in its 3-uwm C- 
MOS cell library. 

One will in fact be a core of the 
80C49, a C-MOS version of the 8-bit 
microcomputer, that Loesch says 
will be available by the fourth quar- 
ter of this year. Another will be a 
universal asynchronous _receiver- 
transmitter cell; eventually, envisions 
Zymos, a variety of such peripheral 
chips will be available as options ac- 
companying the core. 

Meanwhile, the company has com- 
pleted the pieces for single-chip 4-bit 
systems. At the conference, senior 
engineer Dick Fillmore will report 
on the RAM and ROM blocks. Fill- 
more has created ‘“‘column slices” 32, 
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Assembling. Zymos’s approach to s 
uses predefined or preassembled standard-cell clusters. 


64, and 128 words deep to handle 
any word width. 

Cell libraries themselves are noth- 
ing new for chip makers. Nor are 
microprocessors anything new for us- 
ers. “What is new,” concludes 
Loesch, “‘is the idea of routinely add- 
ing programmability to a _ user-de- 
signed circuit.” 

David amid Goliaths. Therefore, 
competition for Zymos and VLSI 
Technology comes not just from sup- 
pliers of standard microcomputer 
families like TI but also from the 
likes of Integrated Circuit Systems, a 
$2 million custom-IC maker. Its cell- 
based 4-bit n-channel MOS micro- 
processor has been tailored to the 
varied requirements of giant-volume 
users. At the conference, president 
Ed Arnold and colleagues will dis- 
cuss their 4-bit core, which they inte- 





grate with as much of a customer’s 
system as possible. 

“It’s our opinion that almost all 
the control functions in a typical ap- 
plication can be accomplished in 4- 
bit machines,” Arnold says. Rather 
than gearing up for 8- or 16-bit core 
processors, the company feels pres- 
sure to implement the 4-bit core in 
C-MOS. “The push from industry is 
to low power for battery-operated 
products,” he adds. 

“Moreover, it’s not yet possible to 
implement an 8-bit system on a sin- 
gle chip,” notes Arnold. “TI’s TMS 
7000 is one approach, but it’s a mul- 
tichip setup. In a 4-bit machine, it’s 
easy to optimize an instruction set 
around particular functional require- 
ments—say, 50 or 60 instructions. 
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But with an 8-bit processor, the in- 
struction decoder becomes complex.” 

More or less agreeing, officials at 
TI’s Programmable Products division 
in Houston say the TMS 7000 is fol- 
lowing much the same path as the 4- 
bit TMS 1000 family, serving specific 
market sectors with tailored I/O in- 
terfaces. “At this point, the place 
where we see most of the action in 
the semicustom arena is at the low 
end—the consumer, automotive, and 
telecom segments,” says Gerald Rog- 
ers, division manager. 

16-bit talk. “In most of the 16-bit 
applications now, people are talking 
about host CPUs, large address 
spaces, and things like that,’ he 
states. “In the consumer, telecom, 
and byte-oriented computer-peripher- 
als areas, you want to do a lot of bit 
manipulation, a lot of I/O manipula- 
tion, status, control, flags, 
and so on.” 

Rogers estimates it will be 
a couple of years before the 
16-bit market will be at the 
same stage of “‘semicustomi- 
zation” as the 8-bit arena. 
So TI is adopting a wait-and- 
see attitude toward its agree- 
ment with American Micro- 
systems Inc. of Santa Clara, 
Calif., which plans to mar- 
ket Alterable Microcomput- 
er Units based on the 99000 
processor [Electronics, Sept. 
22, 1982, p. 151]. 

If market acceptance and 
demand materialize, TI will 
consider that approach at 
the 16-bit level. But for 
now, Says business development man- 
ager Jim Huffhines, the company’s 
7000 series serves much the same 
segments as the units will address. 

On the other hand, AMI sees the 
units and other standard macros— 
clusters of standard cells—pulling 
customers away from standard mi- 
crocomputer chips as well as from 
fully custom implementations. Wil- 
liam Van Zanten, vice president for 
marketing at AMI, continues to con- 
sider lower-end markets such as 
those the 4-bit cores are attacking. 
Still, he says the company is more 
comfortable with its position at the 
“top of the triangle’: selling smaller 
numbers of more complex chips at 
higher average prices. 





Additional reporting: Marilyn A. Harris, J. Robert Lineback 
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itical attitude towards data 
3and systems will give security 
prevents crashes. The DA-10 
its simulation mode offers the 
: balance: picking the right 
ocol is now a breeze. Simple 
jramming, a multitude of 

‘ro commands supported by 
werful compiler, a total of 
ommands to send, receive, 
pare data, with loops, jumps, 
‘outines, and the possibility to 
and reset the interface leads, 
nake your life easier. Measure 
time intervals, count events, 
) track of time-outs and get 
nt-out of the accumulated 
‘Its. The universal command 
cage even permits alteration 


Don’t vacillate 
se DA-10 data simulation and test pro 


of fixed procedures. The DA-10 
will generate data sequences for 
almost allcommon asynchronous 
and synchronous HDLC protocols 
(e.g. BSC, MSV, SNA, X.25, Tele- 
tex, Btx). In an emergency one 
simply calls up the right program 
from the built-in cassette recorder. 


And the RAM contents of the 
DA-10 are accessible in the Intel- 
Hex format for further manipula- 
tion. Make friends with DA-10 and 
its simulation mode — you will not 
regret it. Besides, the DA-10 is 
also a complete data transmission 
and modem tester. 


Circle 


Please send EL 5/19 
LJ Technical info on the DA-10 

L] Brochures on other data testers 
L] An sales engineer 
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Address 


Wandel & Goltermann 
P.O.Box 45 - Abt. VW 

D-7412 Eningen u.A. 

Fed. Rep. of Germany 

Tel. +(49) 7121-89 11 

Telex 7 29 833 wugd 
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Computers 


Price war shrinks home-computer profits 


Tl and Commodore go head to head as manufacturers hope for 
gains from software and peripheral sales; IBM waits in the wings 


The U.S. home-computer scene has 
turned into one of those good news, 
bad news stories just half a year after 
shoppers grabbed up nearly every 
unit made in the final weeks before 
Christmas [Electronics, Nov. 30, 
1982, p. 48]. 

First, the good news for the reces- 
sion-nagged electronics industries: 
despite some concerns that the buy- 
ing spree would turn out to be a one- 
season phenomenon, retail sales have 
continued to climb well into 1983. 
Now for the apparent bad news: ag- 
gressive price cutting by market lead- 
ers currently seems to be taking 
much of the profit out of the sales. 

That message came through loud 
and clear last month at Texas Instru- 
ments Inc.’s shareholders’ meeting, 
where the competitiveness was partly 
blamed for a 74% drop in net in- 
come during the initial quarter of 
1983. The Dallas-based firm 1s 
counting heavily on its 99/4A home 
computer to lead the way to higher 
1983 corporate profits. 

In the first quarter, TI 
delivered its millionth 
home computer, but it 
also suffered a major set- 
back after discovering a 
potential defect in a 
transformer plug _ sold 
with the unit. Production 
was halted for an entire 
month. And now, new 
rounds of price cutting 
are expected to dull TI’s 
second-quarter __ perfor- 
mance, says J. Fred 
Bucy, president. 

Though likely to be 
much discussed at June’s 
Summer Consumer Elec- 
tronics Show in Chicago, 
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by J. Robert Lineback, Dallas bureau 


pricing strategies are not the only is- 
sues facing U.S. producers. Market 
observers are awaiting the entry of a 
whole new breed of participants as 
the U.S. business grows. 

Some entrants will come from tra- 
ditional computer quarters. IBM 
Corp., for example, is reported to be 
studying a low-end personal comput- 
er, and analysts believe it could easi- 
ly force a new market standard in 
the home segment. And some Japa- 
nese firms are expected to begin sell- 
ing low-end units in the U.S. For 
example, Sord Computer Systems 
Inc. announced plans last fall to 
market its under-$250 M5 home 
computer. Also, Microsoft Corp. of 
Bellevue, Wash., is teaming with 10 
Japanese makers to put together a 
worldwide software standard for un- 
der-$250 machines. 

In addition, crowded video-game 
markets continue spawning new 
home-computer contenders as_par- 
ents grow more concerned about 


U.S. INSTALLED COMPUTER BASE 


GG) «HOME ComPUTERS 
DESKTOP COMPUTERS 


GER MAINFRAMES AND 
MINICOMPUTERS 





Fast growth. T|’s market outlook, based on figures from International 
Data Corp., shows the home-computer segment of the overall market 
growing rapidly even as price cutting continues to eat into profits. T| 
partly blames the cuts for a 74% drop in its first-quarter net profits. 


how to instill “computer literacy” 
into their children. 

Still, pricing remains today’s domi- 
nant worry. In fact, a number of po- 
tential manufacturers have dropped 
or delayed product plans until the 
spiral ends. 

Rebate battle. The price battle 
broke loose last August, when manu- 
facturers began topping each other’s 
consumer-rebate offerings to take 
market share in the final quarter of 
1982. Unlike the more expensive, 
floppy-disk—based personal comput- 
ers—where standard operating sys- 
tems have emerged—each home- 
computer series is based on a propri- 
etary architecture; owners of the un- 
der-$500 consoles must rely on the 
manufacturing source for most new 
software cartridges and peripherals. 

With a larger customer base at 
stake, manufacturers are now gam- 
bling that lower profit margins today 
will translate into more lucrative fol- 
low-up sales tomorrow. Further- 
more, many believe produc- 
tion costs will drop. 

“This is most definitely 
an installed-base business, 
where it is the aftermarket 
rather than the frontier mar- 
ket that is at the core of 
these pricing strategies,’’ ex- 
plains Clive Smith, a senior 
analyst who tracks consum- 
er electronics at The Yankee 
Group in Boston. For every 
dollar spent on the central 
processing console, Smith 
estimates, consumers today 
will spend one on software 
and another on peripherals. 

Software question. Mar- 
ket analysts agree software 
profit margins are most se- 
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KENWOOD 


An Indispensable lool tor Use in 
CD Player Development and Production 


Dramatic developments in both lasers and sound 
reproduction technology have answered the dreams 
of audio enthusiasts in the form of a 12cm disc which can 
provide up to one hour of ultra high-quality reproduction 
using a non-contact technique which employs laser 
pickup of digitally recorded sound. The result is ultimate 
in high-quality music sources—the Compact Disc. 
Trio has used its advanced compact disc player Se ete 
technology in developing a signal source equivalent | _ 
to that derived from the laser pickup of a disc player. 
This signal source is the ideal tool for use in measuring 
the performance of such playback systems, and has been 
designed for easy incorporation into automated 
measuring systems using the popular GP-IB standard 
interface. The system consists of three units—the 
compact disc encoder, an A/D converter, and a digital 
I/O unit— which provide all the capabilities needed 
in both the development and production testing phases 
of compact disc players. 


Compact Disc Encoder i} A-3500 


FEATURES 


mas OF-a820 








A/D Converter Digital 1/0 Unit 


UC-ddi0 Ord020 





* Generates a signal equivalent to 
that from the laser pickup of a 
compact disc player. 

% Digital conversion of any analog 
Signal is possible to the compact 
disc digital format. 

% By using an audio processor, the 
various information, such as 


sub-code, required for EFM signals 
can be added, enabling the drive of 


TRIO-KENWOOD CORPORATION 


a compact disc master laser cutting 
machine as well (Patent pending). 


* In addition to processing of EFM 


and CIRC conforming to compact 
disc standards, generation of all the 
test signals required in inspection 
and testing of compact players is 
possible, as well as simulation of 
transmission systems. 


*A 16-bit digital signal of high 


accuracy and low distortion can 

be generated to enable the 
measurement of compact disc 
player D/A converter and bandpass 
filter characteristics. 


% A standardly provided GP-IB inter- 


face capability enables external 
control of all system functions, 
making this system easily adaptable 
to automated measurement systems 
and production testing applications. 


TEST INSTRUMENT DIVISION SHIONOGI SHIBUYA BLDG., 17-5, 2-CHOME, SHIBUYA, SHIBUYA-KU, 
TOKYO 150, JAPAN CABLE: TRIOINSTRUMENT TOKYO TELEX: 242-3446 TRITES 
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Problems associated with the direct, 
absolute measurement of linear 
displacement can be solved with 
the LINOPOT. 


It is the first Conductive Plastic Rectilinear Displacement Transducer 
which offers performance comparable to that available in the very best 


rotary Pont. (DINOPOT HQ-5).. 


Resistance and collector tracks 
both made of the same 
conductive plastic 


Vibration-damped wiper (patents 
US 4237, 443, DE 27 06 760 C3) 


Both sides of the actuating rod 
run in precision bearings for 
smooth operation, with ball 
bearing anti-rotation mechanism 


Special Ball-and-socket Coupling 
eliminates angular and align- 
ment errors 


Simple mounting and adjustment 
by means of servo type clamps 





Our conductive-plastic linear displacement transducers come with standard usable 
lengths of 25, 50, 75, 100 and 150 mm (25 mm and 50 mm also as a sensor with return 
spring) and feature unearity values between + 0.2% and + 0.075%. 

Operating life: 100 x 10° wiper runs. Maximum actuating speed of 10 m/s. 

All at a surprisingly reasonable price. 


Please request detailed NOVOTECHNIK KG. Offterdinger GmbH + Co. Horbstrasse 12 
data sheets from D-7302 Ostfildern 1 Telex: 003 7236081 Tel.: 0711/41 29 21 


USA + Canada: Betatronix Inc., 110 Nicon Court, Hauppauge, N.Y. 11787, Tel.: (516) 582-6740, TWX 510-226-3748 


Europe: INTERMADOX GmbH Josef Mosergasse 1 A-1170 Vienna/AUSTRIA Tel. 222464218 Telex 115244 -LOGICONTROL sprl 
Avenue Circulaire, 130a B-1180 Brussels/BELGIUM Tel. 23747044 Telex 64684 -KORNERUP, KOCK & BANG Havnegade 16 
DK-8000 Arhus C/DENMARK Tel. 6131166 Telex 64428 - BALLUFF ELECTRONIQUE 3, Av. Charles de Gaulle F-94 470 Boissy 

St. Leger/FRANCE Tel. 15692332 Telex 250902 - Société EQUIPIEL 218 bis, Bd. Péreire F-75017 Paris/FRANCE Tel. 15741497 - 

SICK ITALIANA s.p.a. Corso Giambone, 63 I-10134 Torino/ITALY Tel. 11635226 Telex 220298 - Handelmaatschappij ISOLECTRA 
B.V. Dovenetelstraat 25 NL-3053 JD Rotterdam/NETHERLANDS Tel. 10229000 Telex 22047 - Ingenjorsfirman GUNNAR PETTERSON 
AB Ostmarksgatan 31 S-123 22 Farsta 1/SWEDEN Tel. 8930280 Telex 17944 - GENGE & THOMA AG BuerenstraBe 10 CH-2543 
Lengnau/SWITZERLAND Tel. 65523330 - VARIOHM COMPONENTS The Cattle Market, Watling Street Towcester/Northants NN 12 
7 HN/UNITED KINGDOM Tel. 32751004 Telex 311754. 


Measure Rotary and Rectilinear Displacement with novotee 
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Probing the news 


cure; however, many question wheth- 
er consumers are willing to invest 
hundreds of dollars in systems built 
around under-$100 computer con- 
soles. ‘““We are looking for a shake- 
out in this market,’ warns Norman 
Weizer, senior member of the con- 
sulting staff at market analyst Ar- 
thur D. Little Inc. in Cambridge, 
Mass. ‘“‘This is going to be a market 
of who can stay in the longest, who 
is the best capitalized, and who is 
best able to generate volume.” 

Weizer compares this new con- 
sumer-electronics segment to the de- 
velopment of the digital watch and 
calculator markets, both of which 
also rapidly became volume-driven 
businesses. “In some ways, it is the 
classical market situation,” he ob- 
serves, noting that, interestingly 
enough, TI has also been involved in 
watches and calculators. 

Believing that what he terms a 
Hong Kong watch syndrome could 
set in at the console end of the busi- 
ness, Bill Ablondi, vice president at 
market researcher Future Computing 
Inc. of Richardson, Texas, thinks pe- 
ripheral and software profit margins 
will continue to be attractive. 

$8.2 billion. Future Computing es- 
timates that the total U.S. market 
crossed $1 billion in 1982 and ex- 
pects it to hit $8.2 billion in 1987. 
This year, hardware sales will dou- 
ble, with as many as 5 million con- 
soles being sold, Ablondi projects. 

Now, the issue is whether future 
price cuts will further accelerate buy- 
ing. Ablondi believes not, pointing to 
what he considers a critical psycho- 
logical barrier of $100 already bro- 
ken by the two market leaders—TI 
and Commodore International Ltd. 
of Norristown, Pa.—and by Timex 
Corp. with its Sinclair machine. 

But the biggest question among 
many market participants is whether 
TI or Commodore believes that. 
Commodore introduced its 8-bit 
VIC-20 computer in 1981 at a sug- 
gested retail price of $299. With the 
latest round of price cuts and retail 
store discounts, a VIC-20 with 5-K 
bytes of random-access memory can 
cost less than $90. Commodore has 
also begun offering $100 credit for 
trade-ins on its higher-end 8-bit mod- 
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HOME COMPUTER MARKET SEGMENTS 


PERIPHERALS 
50% 


CONSOLES — 
25% 


SOFTWARE 
2% 





PERIPHERALS 
40% 


CONSOLES 
14% 


SOFTWARE | 
46% 


1987 


SOURCE: FUTURE COMPUTING INC. 


Switch in emphasis. With a large customer base in place, manufacturers hope that less profit 
on consoles today will mean more in the aftermarket tomorrow. 


el 64, whose suggested retail price 
with 64-K bytes of RAM is $595. 

Lower than low. TI’s 16-bit 99/4A, 
introduced in 1981 at a price of $525 
with 16-K bytes of RAM, will cost 
less than $100 after June 1 once a 
$50 rebate program begins. That 
summer street price is much lower 
than TI officials were projecting in 
January, when the firm’s Consumer 
Group unveiled the 99/2—what was 
then promoted as the world’s first 
under-$100 16-bit computer. With 
the more powerful 99/4A to be sold 
for less than $100, the future of the 
new low-end TI unit is cloudy. 

TI is expected soon to introduce 
the 16-bit 99/8 [Electronics, May 5, 
p. 41], which will attack the same 
customer base as the Commodore 64. 
To counter, Commodore has dis- 
closed plans to make an 8-bit model 
128/80, which will have 128-K bytes 
of RAM and cost $895. The firm, 
which recently negotiated a deal to 
use Zilog Corp.’s 16-bit Z8000 mi- 
croprocessor, is also working on a 
model 256 with even more internal 
memory. By year’s end, most market 
analysts expect price-cutting  skir- 
mishes also to erupt in the market 
for $500-to-$1,000 home computers. 

For the most part, the TI-Commo- 
dore tug of war has left the market 
in a confused state. Timex, which 
was the first to offer a computer for 
less than $100 last year—the Sinclair 
ZX-81—has trimmed the price of the 
unit to less than $50. Losing business 
to the more powerful TI and Commo- 
dore units, Timex plans soon to mar- 


ket Sinclair’s newest design, the 
Spectrum, which will be sold as the 
model 2000 for $149.95 in its 16-K 
version and $199.95 for the 48-K 
one. 

Atari ready. Also, after months of 
waiting, Warner Communications 
Inc.’s Atari operation is expected to 
drop its premium-pricing scheme and 
begin chopping at tags. Already, 
Atari—which announced last Febru- 
ary it would be moving its computer 
operation to Asia to increase profit- 
ability—is offering a $50 rebate plus 
$50 worth of free software on its 
low-end model 400 with 16-K bytes 
of RAM. It retails for $299. 

A less aggressive pricing strategy 
may cost market share, but not nec- 
essarily profits, says Ed Juge, direc- 
tor of Radio Shack computer mer- 
chandising at Tandy Corp.’s head- 
quarters in Fort Worth, Texas. By 
most estimates, Tandy’s share of the 
home-computer business has slipped 
from No. 1 or 2 in 1981 to as low as 
No. 5 in 1983. However, Juge main- 
tains, volume is growing. 

“T think we will probably see this 
[price war] continue until the guys 
involved get tired of it,” says Juge, 
adding that his firm will continue to 
trim prices as production costs drop. 
In what is being called a scheduled 
promotion, Radio Shack is reducing 
the price of its 8-bit TRS-80 Color 
Computer (with 16-K bytes of RAM) 
by $100 to $199 in May and June. 
“We have no intention of trying to 
gain quick market share at the ex- 
pense of making money,” he says.L] 
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Wherever you are in this world, whatever your 
specialty... ELECTRONICS magazine's exclu- 
sive worldwide, international coverage of elec- 
tronic technology and business guarantees that 
our subscribers are the first to know precisely 
what's happening. ..when it’s happening. . .re- 
gardless of where it’s happening. 


From San Francisco to Tokyo, Moscow to Tel Aviv, 
only ELECTRONICS covers the fast-paced 
changes taking place in today’s world of elec- 
tronic technology. Our overseas editors don’t 
travel to where the news Is breaking, they live 
and work there. They examine and interpret 
every significant technological and business 
development on the international electronics 
scene to make sure our subscribers not only 
keep pace...but keep on top. 


You owe it to yourself and to your career to find 
out why nearly 100,000 of your professional col- 
leagues In 127 different countries explore the 
world of Electronics on a regular basis. Devote 
one hour of your reading time every two weeks 
and we'll broaden your dimensions in ways that 
no one else can. We'll Keep you current on what's 
going on in the technology. 


To start your subscription to ELECTRONICS 
send in the subscription card found in this 
magazine. Or, write directly to Subscription De- 
partment, ELECTRONICS, McGraw-Hill, 1221 
Avenue of the Americas, New York, N.Y. 10020. 
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Packaging rules components conference 


Probing the news 


Packaging & production 





VLSI cast its shadow at Electronic Components Conference, 
with papers on new materials, packages, and bonding methods 


The added importance given packag- 
ing and interconnection in the era of 
the very large-scale integrated circuit 
has been reflected in their growing 
prominence at the Electronic Com- 
ponents Conference. The meeting, 
whose stated aim is to present new 
developments in electronic compo- 
nents and hybrids, has been aug- 
menting its traditional sessions with 
others on package design, bonded in- 
terconnections, packaging technol- 
ogy, surface-mounting technology, 
and related subjects. 

In fact, about 60% of all the pa- 
pers presented at Orlando, Fla., this 
week fell outside the stated aim of 
the conference. The results of this 
infusion were papers on such lead- 
ing-edge subjects as a new glass-ce- 
ramic substrate with a low firing 
temperature that is intended for 
high-speed, dense, multilayer sub- 
strates; a pin-array VLSI package; and 
tape-automated bonding for devices 
with many leads. 

The glass-ceramic substrate was 
described by seven researchers from 
Japan’s NEC Corp. in a session on 
packaging technology. One of the 
outstanding papers of the conference, 
it points the way to a method of 
surmounting speed limita- 
tions inherent in present- 
day multilayer hybrids. 

The common way to 
make complex hybrid cir- 
cuits is with stacks of ce- 
ramic-alumina green 
sheets that have molybde- 
num or tungsten conduc- 
tors screened on and are 
fired at 1,500°C. The ma- 
terial’s dielectric constant 
is about 10, and its tem- 
perature coefficient of ex- 
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by Jerry Lyman, Packaging & Production Editor 


pansion roughly twice that of silicon. 

However, the relatively high resis- 
tivity of the refractory metals used 
limits the fineness of the lines that 
can be screened; moreover, it is diffi- 
cult to form small holes, known as 
vias, in the ceramic. Those two limi- 
tations not only curb packing density 
and fine patterns and contribute to 
long conductor runs, but combine 
with the high dielectric constant to 
delay propagation excessively. 

Beats alumina. The NEC presenta- 
tion described its newly developed 
glass-ceramic substrate that over- 
comes many of alumina’s limitations. 
The material, a mixture of alumina 
powder and _lead-borosilicate-glass 
powder, has an optimum firing tem- 
perature of about 900°C. Its dielec- 
tric constant is a low 7.5, and with a 
TCE that is 10% greater than that of 
silicon, it offers a good thermal 
match between substrate and chips. 

NEC’s multilayer glass-ceramic sub- 
strate has gold- or silver-palladium 
alloys screened on for its circuit pat- 
terns, permitting a designer to work 
with lower-resistance fine-line con- 
ductors. In a laboratory model, the 
material was used to build multilayer 
substrates for a computer system 





Six planes. Plane 1 in Bell’s package has guide marks; 2 and 3, cavity 
and wire-bond fingers; 4 and 6 are ground planes; 5 is a power plane. 


that contained multichip packages. 
Vias with 100-micrometer diameters 
and 100-~m conductors on a 200-um 
grid were produced in the substrates. 

Also, in another development, the 
NEC team said that it was possible to 
punch as many as 110,000 vias in a 
120-millimeter-square green sheet. 
The new material, they concluded, 
appears to be capable of both high 
performance and dense packaging 
and interconnection. 

Some of the experimental sub- 
strates produced at NEC used TAB 
chips, a technique that some predict 
will be the package of the future for 
VLSI. In still another important pa- 
per from Japan, three scientists from 
Hitachi Ltd. discussed in the session 
on bonded interconnections how to 
apply the TAB technique to chips 
with high lead counts. 

Problems of TAB. The paper’s au- 
thors, T. Kawanobe, K. Miyamoto, 
and M. Hirano, noted that present 
TAB technology is fairly similar at 
many firms—a combination of gold 
bumps on the chip and tin-plated 
copper tape are eutectically bonded 
together. That technique works well 
when the lead count is low, but for a 
chip with many input/output pads, 
there are three major prob- 
lem areas: 
m= The protective glass film 
of the chip can crack be- 
cause of the higher pressure 
and temperature involved in 
bonding a larger number of 
leads. 
m= Short circuits can form 
between a bump and a chip 
edge because of a gold-tin 
eutectic lump. 
= Tin whiskers can give rise 
to short circuits between 
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Data I/O Improves Digital Troubleshooting 


Digital Troubleshooting 











The new Data I/O 1310A/1320A MINIMAL correct signatures are stored in a 
Digital Troubleshooting System allows PROM Module. With the 13820A 
a technician to verify correct data you Can use your own software 
streams and identify failed com- HARD COPY development tests. Technicians can 


ponents simply by probing test isolate failures quickly so that 

nodes and watching or listening DOCUMENTATION valuable time is spent solving 

for a correct indication. It elimi- problems rather than finding them. 

nates practically all documentation. But the real test of Data I/O's new 
The 1310A Signature Verifier and Digital Troubleshooting System is on 


1320A Stimulus Control Unit test your bottom line. The 1310A/1320A 
beyond the limitations imposed by BEYOND THE make excellent dollar sense. 

most signature analyzers. They e Troubleshooting is easier. You 
enable a technician to conduct BUS TESTING don't need to use your most 
thorough and complete testing experienced technicians. 

beyond the microprocessor bus. ANT ae la oR RENN 6 e You don't need to employ complex 


The 1310A/1320A can test circuits test equipment. 
asynchronous to the MPU “kernel.” RAPID SY can est bemadine 
The 1310A can test non-microproces- g microprocessor “kernel.” 
Brame ee cin bt eA Best ACCURATE If you'd like to learn more about 
analysis and with the OU 
can te microprocessor ee its 9 Data I/O's revolutionary new system, 
that have not been designed for RANDOM simply circle the reader service 
signature analysis. number or contact Data |/O. 


The 1310A allows random instead TESTING Another innovation from Datal/O, 
of a fixed test sequence because your productivity partner. 
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Data I/O Corporation, 10525 Willows Road N.E., C-46, Redmond, Washington 98052. For immediate action, contact us 
a CALL TOLL FREE: 800-426-1045. In Washington, Alaska and Hawaii, call 206-881-6445. Europe: Vondelstraat 
50-52, GE, Amsterdam, The Netherlands, Tele: (20) 186855. Japan: Sankei Building 1-8, Sarugaku-cho, 2-Chome, 
Chiyoda-Ku Tokyo 101, Japan, Tel: (03) 295-2656. 





DATA T/O 


Circle 103 For Sales Contact 





Circle 102 For Literature 















/Pri 


Yes, send me a copy of the new 





mcGraw-Hill Book CO-* market! 4983 McGraw-Hill Computer Catalog 
8 | |: a a eR Sra io UY TC tame M EAE ST 

COI ese eld RD 

| ne eRe I, «),~ ||. WINRAR AINSI J | 2 RN CAUS ASAT ERA AE 

lowna personal computer. [|)Yes []No If yes, which? 


lama _ L_]first-time user []hobbyist [] engineer [| businessperson [] programmer/analyst 


L] DP professional [|] computer designer []educator [] other 
4-CC-102-4018-3 


Circle 104 on reader service card 





CIRCUITS FOR 
ELECTRONICS 
ENGINEERS 


Almost 350 diagrammed circuits arranged by 51 of the most useful functions for 
designers. Taken from the popular ‘‘Designer’s Casebook’”’ of Electronics, these 
circuits have been designed by engineers for the achievement of specific engi- 
neering objectives. 


Order your copy today! Send $17.95 to: McGraw-Hill — 
Electronics Magazine Books Int’l. Publications Co. 
1221 Avenue of the Americas Attn: ECC 


McGraw-Hill House 
New York, NY 10020 Maidenhead, Berkshire, SL6 2QL 


Ten-day money-back guarantee. 
Allow 4 to 6 weeks for delivery. England EBG6 
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adjacent leads on the tape. 

Hitachi’s engineers came up with 
a new TAB structure in which a lay- 
er of polyimide film over the glass 
layer keeps the glass from cracking 
during bonding. Bump and chip 
short-circuiting are prevented by 
switching to a tin-capped gold bump 
and a copper tape thinly plated with 
gold. Nicely enough, such a gold- 
plated tape also eliminates the 
growth of the whiskers. 

Rearranged pins. Another stand- 
out paper on packaging was put to- 
gether by C. W. Deish and J. F. Go- 
gal of Bell Laboratories in Naper- 
ville, Ill., and Murray Hill, N.J., 
respectively, and J. W. Stafford of 
American Bell Inc. in Holmdel, 
N. J. In a presentation in the confer- 
ence’s session on packaging design, 
the researchers described a pin-array 
package that is rectangular like a 
dual in-line package, but otherwise 
substantially dissimilar: the new 
package’s I/O pins do not fully pop- 
ulate the base but instead are ar- 
rayed in three rows on 100-mil cen- 
ters along each long side. 

Made of cofired tungsten and 
metalized ceramic with 104 I/O pins, 
the package measures only 1.16 
inches wide by 1.88 in. long. Dual- 
tier wire bonds serve to cut down 
wire-bond lengths, which in turn en- 
hances electrical performance. One 
of the package’s more impressive ad- 
vantages is that it can be mixed with 
high—lead-count DIPs on large print- 
ed-circuit boards. 

The Bell researchers say that the 
package is to be used in systems 
where many leads must switch si- 
multaneously onto a heavily loaded 
bus. But because such switching 
may result in considerable electrical 
noise, the package has to have the 
lowest possible ground impedance. 
This is accomplished by committing 
20% of all pins to power and 
ground and by strategically position- 
ing them on the package. 

Power and ground planes were 
also placed within the layered ce- 
ramic package to further lower the 
ac ground impedance. These inner 
planes were arranged to provide 
nearly 1,000 picofarads of built-in 
filter capacitance. LJ 
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Electronics is important to him... 
I'm sure it's important to me. 





Ever notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 


: And they're successful...the first in line to lead an 
4 important project...the first in line for a promotion. 


It’s certainly not magic. Usually it’s a combination of 
hard work, brains, guts and desire. 


It probably means they read Electronics...regularly. 


Electronics has helped propel many a manager and 
engineer to the front line...to the “leading edge” of 
the industry. And just as we've been providing many 
of your colleagues with the right information, the 
important information—when they need it most—so 
too can we provide it for you. 


Every 14 days an Electronics subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we'll supply you 
with the intelligence you need to make the big deci- 
sion, or the every day decision to further your career 
and reap profits for your company. For a taste, just 
browse through the issue you're holding. 


But, you really don't have to believe us. Just ask the 
person whos always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, Electronics, 
P.O. Box 511, Hightstown, N.J. 08520. VE 
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TEAC’s Half-Height FD-55 Series has a New Addition. 


Our slim FD-55 series (A/B/E/F/G) 
5-1/4"' floppy disk drives pack a whole 
lot of performance in a small space. 
<3 The new FD-55G goes one step fur- 
is ther by packing more data—a whop- 
—  @ ping 1.6 megabytes—onto a 5-1/4” 
floppy disk than just about any other 
mini-floppy disk drive available. 
If you want more capacity, reliability, 
a and overall performance in half the 
: space of conventional drives, check 
out the TEAC FD-55 series. Now with 
the FD-55G model, there’s a drive to 
match your every need. 


JOA 


* Single sided, single track 
density, 48 tpi 
¢ 250K byte data capacity 


929B 


¢ Double sided, single 
track density, 48 tpi 
¢ 500K byte data capacity 


© Single sided, double 
track density, 96 tpi 
e 500K byte data capacity 








The 1.6 Megabyte FD -55G 


e1.6 megabyte data capacity in double- eLow heat generation due to new motor has lifetime of over 10,000 hours. 
sided, double track density, 96 tpi format. motor and plunger system. Precision band positioner ensures accurate 55F 

eCompatible with 8” floppy disk drives. eHigh-reliability LED and photo sensor head positioning. * Double sided. double 
Transfer data from 8’’ to 5-1/4”’ floppies replace conventional mechanical sensors. ®Track-to-track access in less than track density, 96 tpi 
to make a compact FD-55 system. eLow-noise, highly durable DC brushless 3 milliseconds for greater system throughout. © 1 megabyte data capacity 


TEAC CORPORATION: 3-7-3 Naka-cho, Musashino, Tokyo, Japan Tel: (0422) 53-1111 


MU.S.A. TEAC Corporation of America, Tel: (213) 726-0303 Canada R.H. Nichols Co., Ltd., Tel: (416) 661-3190 Mi New Zealand McLean Information Technology Ltd., 
Tel: 501-801 Ml Australia Electric Equipment Ltd., Tel: 590291 ™ South Africa Mayfair Sales (Pty) Ltd., Tel: (011) 29-2921/6 MUnited Kingdom Tekdata Limited, Tel: 0782 
813631 ™@ West Germany nbn Electronik GmbH., Tel: 08152/390 MHolland Simac Electronics B.V., Tel: 040-533725 MBelgium & Luxemburg Simac Electronics 
S.P.R.L., Tel: 02-219.24.53 ™ France Tekelec Airtronic S.A., Tel: (1)534-75-35 Mltaly A.E.S.S.E. s.p.a. Tel: (02) 54.64.741-2-3 M Spain Ataio Ingenieros S.A., Tel: 733 0562, 
733 3700 Switzerland Wenger Datentechnik, Tel: 061/76 87 87 MDenmark Dansk Binaer Teknik A/S, Tel: 03-662020 HM Sweden Scantele AB, Tel: 08-24 58 25 
@ Finland Havulinna Instrumentarium Oy, Tel: +358 0 799 711 

* /f no distributor is listed above in your area, please contact us directly for further details about our products. 
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Data Communications Books. 


Practical Applications of 


Fiber Optics Vocabulary Data Communications: A User’s Guide 
The basic reference document on fiber optic and lightwave Articles from Data Communications magazine cover archi- 
communications for those who design, develop, operate, use, tecture and protocols, data-link performance, distributed 


data processing, software, data 
security, testing and diagnostics, 
communication processors, and 
digitized-voice and data-plus-voice. 
424 pp., paperback, $17.95 


manage, or manufacture communica- 
tions or data processing equipment 
and components. * 1400 entries, with 
* inversions and cross-references 

* index of terms. Edited by Dennis 
Bodson. 149 pp., paperback, $12.95 


Basics of 
Data Communications 


This compilation of essential articles 
from Data Communications mag- 
azine.includes chapters on terminals, 
acoustic couplers and modems, 
communications processors, 


Data Communications 
Procurement Manual 


The most authoritative and current 
information you need to turn data 
communications procurement into 
a smoothly running, cost-effective 
operation. Includes sample 





solicitation clauses and forms, specification checklists on 38 networking, channel performance, data-link controls, 
devices, and 8 useful appendixes. By Gilbert Held. 150 pp., network diagnostics, interfaces, and regulations and policy. 
clothbound, $24.50 303 pp., paperback, $15.95 
'Ordertoday,usingthiscoupon! — ses—(‘“<—<CO 7 
Electronics sale desl Books Put 
1221 Avenue of the Americas * SRR ete etter ge, ge a ee 
New York, NY 10020 wenig Name Te 


| 

| 

| Tel. (212) 997-2996 

| Please send me... Company 
copies of Fiber Optics Vocabulary @ $12.95 

| copies of Data Communications Procurement Manual @ $24.50 

| copies of Practical Applications of Data Communications @ $17.95 
| 


copies of Basics of Data Communications @ $15.95 





Street/P.O. address 





City/state/zip 





() Payment enclosed (payment must accompany orders under $25) O Billme O Billmy company Ten-day money-back guarantee applies on all books. eu 
Bt aie, cca ceccosee” <docnale scpeeiedl tebe mda Canlcd RIG eres Shag LS A Le aaah AS a ee fates dead. teen. eel” sce eld elem nce’ cldiemataiiiciag ‘aaabeshy Gaia aaaios 


106 Electronics/ May 19, 1983 





Probing the news 


Electronics abroad 


French plan reaches critical point 


Two of the three nationalized electronics conglomerates 
are in the red as government reexamines its overall approach 


Just 15 months after France’s Social- 
ist government appointed chief exec- 
utive officers for the country’s na- 
tionalized electronics industry, all 
those involved are weighing decisions 
that could well determine the success 


or failure of that entire nationaliza- 


tion operation. 

At the moment, two of the compa- 
nies concerned, Thomson-Brandt and 
Cll-Honeywell Bull—the third is 
Compagnie Générale d’Electricité— 
are bathing in a flood of red ink that 
is menacing the government’s entire 
industrial strategy. Both government 
and industry officials say that they 
are pinning their hopes on consumer 
electronics, telecommunications, and 
data processing to complement the 
military electronics area that has al- 
ways been a profitable French forte. 
Another key will be the long-awaited 
components plan from the research 
and industry ministry. 

Both government officials and in- 
dustry executives emphasize that the 
relationship between the government 
and the nationalized companies is 
the standard one of a stockholder to 
a company in which the stockholder 
owns a majority interest. Moreover, 
they add, the companies are autono- 
mous so long as their strategies do 
not come into conflict with any gov- 
ernmental priorities—chief among 
which, they add, is that the national- 
ized electronics companies be com- 
petitive and profitable. 

Big loser. Thomson-Brandt lost a 
massive $280 million in 1982 in com- 
ponents, medical electronics, tele- 
communications, and carry-forward 
losses, enough to justify an extensive 
restructuring. President Alain Go- 
mez has already begun that task and 
says, “Our markets are consumer 
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by Robert T. Gallagher, Paris bureau manager 


electronics and detection and arms 
systems, in addition to the necessary 
components for those products. Ev- 
erything else is debatable.” 

The first step in implementing this 
strategy was an attempt to take over 
Grundig AG, West Germany’s largest 
consumer electronics group. When 
that failed, Thomson bought the Te- 
lefunken subsidiary of West Germa- 
ny’s AEG-Telefunken and signed an 
extensive licensing agreement with 
Victor Co. of Japan (Jvc) under 
which Thomson will be able to pro- 
duce video-cassette recorders. Left in 
question, however, are the company’s 
activities in telecommunications and 
medical electronics. 

Gomez tried to plug the medical- 
electronics gap with an agreement to 
jointly develop radiological and med- 
ical imagery equipment with Techni- 


care Corp., Solon, Ohio. Thomson 
would have been permitted to mar- 
ket the equipment in Europe, with 
the American company retaining ex- 
clusive rights in the U.S. market. 
Solution sought. Nonetheless, the 
government thought that the accord, 
by cutting off the American market 
for a range of strategic products, 
would keep the medical electronics 
subsidiary small, “so we asked Go- 
mez to come up with a different, 
more suitable solution, and that’s 
what he’s in the process of doing,” 
SayS a government source. 
Telecommunications promises to 
be an even stickier area, because it is 
considered strategically important by 
the government. Three nationalized 
companies, CGE subsidiary CIT-Alca- 
tel and the Compagnie Générale de 
Constructions Téléphoniques, a for- 











. When the ‘Efetich bebibbneiNe ica is finally an nounced, it will revolve around 
_ two axes: Thomson-CSF Composants and Matra-Harris Semiconducteurs. 
Thomson has never made money in integrated circuits and refuses to discuss 
‘its plans. But industry sources feel that the only significant change will come in 
__ its MOS lines, with its Grenoble-based Thomson-Efcis being used to produce 
small quan ities of circuits for the company’ S military electronic systems and 
with its newest operation—Eurotechnique, the company near Aix-en-Provence 
that was formerly 49% owned by National Semiconductor Corp.—set up to 
_ handle volume runs. National has reportedly proposed to share research and 
_ development with Thomson on products like erasable programmable read- 
only memories and static random-access memories. 

On the other hand, Matra seems to have a clearer sense of direction, 
‘working with variations of Harris technology to fill niches in the gate-array, 
microprocessor, and telecommunications fields. The company has a joint 

_ design venture with Intel Corp. that gives it access to the U. S. company’s n- 
~ channel MOS library. Though only some three years old, it expects to be out of 
_ the red soon. Also, it is satisfied with how it performed in the recent bad years 

for the components industry in general, which were worsened by a rising dollar 
that made investments in U. Ss. equipment far costlier than at contract time. 
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SAVE TIME AND MONEY 


Electronics. 


Cost-effective fee, practical 
programs, convenient availability, 
and demonstrated results. 


Our programs can be presented at 
your location for six or more 
attendees at significantly reduced 
costs. Our experienced instructors 
have extensive practical experience 
and strong communications skills. 
Each of our seminars has been 
presented to attendees for a variety 
of corporations. 


For further information, call Irene 
Parker at (212) 687-0243. Or write 
to her at the McGraw-Hill Seminar 
Center, Room 603, 331 Madison 
Avenue, New York, NY 10017. 
You may also telex at 

#522372 IP A HOWD. 
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Probing the news 


mer subsidiary of International Tele- 
phone & Telegraph Corp., in addi- 
tion to Thomson, are involved in 
both public and private telephone 
switching. According to some indus- 
try sources, Gomez would prefer to 
simply get rid of the business. 

The snag is that within the compa- 
ny, Thomson needs telecommunica- 
tions expertise for its military activi- 
ties, and the government is deter- 
mined to have two companies in 
public switching. But the ailing 
CGCT is too weak to be one. 

One too many. “The decisions that 
will shape the French telecommuni- 
cations industry are in the process of 
being taken, but what is clear is that 
three systems are too many for a 
country the size of France,” asserts 
Jean-Claude Hirel, director of the 
Direction des Industries Electroni- 
ques et de |’Informatique, the elec- 
tronics arm of the research and in- 
dustry ministry. “Finally, there will 
be only two systems.” 

Most industry observers expect 
this to mean that the CGCT will be 
given the task of using its facilities to 
produce the Thomson system, while 
itself specializing in private telephone 
systems. This, however, is unlikely to 
be enough to turn the Thomson op- 
eration around, a project the compa- 
ny says it is working on though it 
refuses to discuss details. 

Paradoxically, one company for 
which Thomson’s success in telecom- 
munications seems important is com- 
peting CIT-Alcatel. “The last thing 
that the reorganization of the coun- 
try’s telecommunications industry 
should result in is something that 
looks like ‘Téléphone de France,’ ” 
argues Pierre Chavance, the firm’s 
managing director. ““We can be far 
more effective in international com- 
petition operating as CIT-Alcatel.” 

Sales abroad. The international 
market is an important profit base 
for CIT-Alcatel, which exports some 
30% of its $1.8 billion total sales. 
According to Chavance, the compa- 
ny’s objective is to export 45%, a 
fact that would bode well for its digi- 
tal switching operation, an area in 
which it already commands 35% of 
the world market. 

Another turnaround necessary for 


the overall success of the nationaliza- 
tion plan involves data-processing 
specialist CII-HB. After a loss of some 
$200 million in 1982, the company 
will receive a much needed injection 
of capital, more than $1 billion over 
the next four years. 

“This company has received no 
new capital since 1978, and in a busi- 
ness where it takes as much money 
as it does to grow in data processing, 
that’s a disaster,’ says Jacques Zyss, 
director of strategy and planning. 
“Unlike military electronics, telecom- 
munications, and components, where 
manufacturers have received the ben- 
efit of large investments for research 
and development, we’ve gone pretty 
much neglected,” he says. 

New look. According to Zyss, Cll- 
HB will undergo an ambitious reorga- 
nization program to become a hold- 
ing company with four subsidiaries, 
one each for large systems, minicom- 
puters, office automation, and peri- 
pherals. Though the company’s strat- 
egy has been criticized as too broad- 
based and ambitious, Zyss responds 
that CII-HB has no intention of doing 
everything itself and will share the 
burden with partners in such areas 
as distributed data processing 

If the nationalizations fail, and 
French government officials and ex- 
ecutives in the nationalized compa- 
nies unanimously measure success in 
terms like market share and profit- 
ability, it will not be for lack of in- 
vestment. “The government is now 
the major shareholder in these com- 
panies, and we intend to fulfill our 
responsibility of shareholder,” says 
the DIELI’s Hirel, who will oversee 
the distribution of much of the 
roughly $20 billion that the govern- 
ment will invest in its electronics in- 
dustries during the next five years. 

But with so much red ink around, 
some wonder if the francs will be 
distributed equitably. “The govern- 
ment must resist the temptation to 
concentrate too much on those com- 
panies with deficits while ignoring 
those that are profitable,’ says 
Georges Peberau, managing director 
of the very profitable CGE. “But I 
sincerely hope, and believe, that this 
kind of policy will be avoided.”’ 

But, counters one government offi- 
cial, “it is true that that is a tempta- 
tion. But that’s why we are here, to 
make sure that it doesn’t happen.” LJ 
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QMOS is here. 


All the advantages of LST TL 

and CMOS are combined in two new 

RCA high-speed CMOS logic families 

based on advanced 3 technology: 

1. HCT family: TTL logic levels. CMOS drop-in 
replacements for LST TL. 

2. HC family: CMOS logic levels. For all-new, 
high-speed CMOS designs. 








8 nsec propagation delay: The HC-series devices are More compact packages for 


typical QMOS gate. ideal for new, CMOS designs. portability. 
1/2000 the powerofLSTTL: They offerLSTTLspeed plus all Lower shipping costs. 
A QMOS gate dissipates only the traditional benefits of CMOS High-Rel QMOS, too. 
.0012/mw inthe quiescent state. technology. Soon, RCA will introduce 
-40° C to +85° C: Compared More system design options. High-Rel QMOS devices to MIL 
to 0° C to 70° C for 74 Series Lower heat dissipation and Spec 883 Class B. 
LSTTL devices. lower power requirement give the Get started in QMOS today. 
Twice the noise immunity: system designer a number of To order QMOS, contact your 
HC compared toLSTTLat 5V. important options including the stocking RCA distributor, or any 
2V to 6V operation: HC Series _ following: RCA Solid State sales office. 
devices. Reduced power supply and For acomplete QMOS product 
Two QMOS families. cooling costs. guide, circle the reader service 
The HCT-series devices are Extended equipment life. number. 
compatible with TTL logic levels. Added new functions in the Or for more product informa- 
They are direct drop-inreplace- |§ samepackage. tion, call (800) 526-2177 inthe 
ments for LSTTL and can be Conversion to battery or battery U.S.A.;02-720-89-80 in Brussels; 
intermixed with any TTL devices. back-up operation. 852-5-234-181 in Hong Kong. 


Call toll-fr ee (800) 526-2177 Circle Readers Service No. 150 


RCA Solid State headquarters: Somerville, NJ. Brussels. Paris. London. Hamburg. Sao Paulo. Hong Kong. 
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Available from RCA Distributors. 


In Distributor stock now. 


CD74| HC | HCT| Description 
Octal D Flip-Flop w/RESET 


Quad 2-Input NAND Gate 
Dual D Flip-Flop w/SET and RESET 
3-to-8 Line Decoder, Inverting 
8-Bit Universal Shift Register 
To order, ask for part CD74 - ‘ HC or eee eee (type number). 
eee eee CD74HCT138E 
















3-to-8 Line Decoder 

Quad Bus Transceiver, Inverting, 3-State 
Quad Bus Transceiver, 3-State 

8-Input Multiplexer, 3-State 






A total of more than 230 QMOS devices in DIP, CerDip and SO packages. 


RCA and Philips N.V. have entered into an alternate source agreement 
on High-Speed CMOS Logic. 


2M1347 


Planned 2Q83. 
[CD74/HC|HCT| Description 


Dual D Flip-Flop w/SET and RESET 
Quad D Flip-Flop w/RESET 

4-Bit Parallel Shift Register 

Quad Bus Transceiver, Inverting, 3-State 

Quad Bus Transceiver, 3-State 

Octal D Flip-Flop w/RESET 

Octal Transparent Latch, Inverting, 3-State 

Octal Buffer/Line Driver, Inverting, 3-State 

Octal Buffer/Line Driver, 3-State 

Octal Bus Transceiver/Register, 3-State 

Octal Bus Transceiver/Register, Inverting, 3-State 
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Electronics draws 


200,000 more reader- 
responses to advertising 
than any other publication. 








Most publications attempt to razzle-dazzle you 
with numbers. 

Electronics is different. 

It delivers bona-fide sales leads, in the form 
of over 200,000 more advertising reader- 
responses than any other publication. Every year. 

That means more OEMs. More computer 
peripheral manufacturers. More test and mea- 
surement equipment builders. More active and’ 
passive component makers. More sales. 

Electronics delivers because it reaches the 
important people who read the best editorial. 
The top of the buying pyramid, where your sales 
really begin. It hits that important segment of 
readership that’s directly involved in the buying 
process. 

And in Electronics your message is sur- 
rounded by respected, world-wide editorial. The 
right environment to sell your product. 

Other publications tout numbers, but they 
really focus on areas where the buying decisions 
are not made. So you end up advertising to the 
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wrong people. 

For example, controlled publications survey 
a complete plant of 600 engineers who naturally 
all claim to be in the buying cycle. 

Result— wrong numbers, weak response. 

The real buying power is concentrated with 
only a few important people at the top of the 
buying pyramid. 

Right numbers, strong response. 

That’s why you'll want to put your money 
on Electronics, at the top, and get the right 
results. 
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Better instruments for 








Better Communications 


MS611A Spectrum Analyzer 
This analyzer covers the range 


from 50Hz to 2GHz in a single 
band, and features auto 
ranging. Resolution bandwidth 


is 1OHz to 3MHz too. 
Another better instrument 


from Anritsu. 
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Anritsu means communications. 

We began building telephone 
and radio equipment more than 
50 years ago. And although we've 
expanded into other fields since 
then, we’ve remained true to 
those first electronic roots. 

In fact, the Anritsu name is 
now known around the world as 
synonymous with communica- 
tions. From public telephones to 
sophisticated, state-of-the-art 





optical and digital transmission 
systems, Anritsu communications 
products are highly regarded for 
both unequalled reliability and 
technical excellence. | 

With such wide-ranging ex- 
penience in all phases of commu- 
nications, it’s no surprise that our 
electronic measuring instruments 
are superior, too. 

Anritsu builds the electronic 
instruments that keep electronic 


and fiber optic communications 
operating at the knife edge of 
efficiency. From the simple meas- 
urement of voltage and current to 
complete high-level analysis of 
both analog and digital circuitry, 
Anritsu instruments are built by 
experts in communications. And 
Anritsu instruments are built to 
be used. 

Whether it’s an Anritsu elec- 
tronic voltmeter, a network ana- 





lyzer or a complete GPIB-based 
automatic test system, you'll find 
a basic field-proven ruggedness 
built in. And you'll find controls 
that actually make sophisticated 
measurements simpler to 
perform. 

At Anritsu, we’re striving 
toward still better instruments. 
And better communications. 





Anritsu America, Inc. 


128 Bauer Drive, Oakland, NJ 07436, U.S.A. Phone: 201-337-1111 Telex: 642-141 ANRITSU OKLD 


Anritsu Europe Limited 


Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: (STD0582) 418853 Telex: 826750 ANRSEU G 


Anritsu Eletrénica Comércio Ltda. 


Av. Passos, 91-Sobrelojas 204/205-Centro, 20.051-Rio de Janeiro-Ru, Brasil Phone: 221-6086, 224-9448 Telex: 213-1704 ANBR 


Anritsu 


ANRITSU ELECTRIC CO., LTD. 


10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan 
Phone (03) 446-1111/Telex: 0-242-2353 
Cable: ANRITDENKI TOKYO 
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Present this coupon at any Best Western for your free Travel Guide 
(or mail coupon with $2 to cover postage and handling to Travel Guide, 
Box 10203, Phoenix, AZ 85064. Allow 8 weeks delivery time. ) 
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shift/storage register shift/storage register comparator presettable B presettable 
(with common parallel (with synchronous reset decade counter binary counter 
I/O pins) and common |/O pins) 
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~ presettable 
binary counter 


In 1978 Fairchild 
promised you a full family 
of high-speed, low-power 
FAST™ logic. And we 
meant tt: 

Introducing the 74F160, 
161, 162, 163, 174, 192, 193, 
299, 323 and 524. Every- 
thing from high-speed flip- 
flops to counters to registers, 
and even an 8-bit com- 
parator. And all with the 
unmatched performance 
characteristics that make 
FAST the unmatched 
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(with master reset) 


63 WAYS 





TO GO FAST. 


10 gates 
10 multiplexers 
9 flip-flops 


9 arithmetic circuits 

8 counters 

5 decoders 

5 drivers/transceivers 
4 shift registers 

2 latches 

1 RAM 








counter (with separate 
up/down clocks) 
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counter (with separate 
up/down clocks) 


performance choice. 

Now there are 63 ways 
to go FAST. We owed them 
to you. And you owe them 
to yourself. Forthe complete 
FAST Data Book, call or 
write Fairchild Digital 
Products Division, 

333 Western Avenue, South 
Portland, Maine 04106. 





FAST is a trademark of Fairchild Camera and Instrument Corporation 
for Digital Products. Fairchild Camera and Instrument Corporation. 
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RF MILLIVOLTMETER 
ACCURACY AND BANDWIDTH 


BEYOND Display in millivolts, dBm with Zo 
measurements, continues this entry from 50 to 6000, dB to any 
tradition with the new 9200A RF | reference level, and dBmV or dBV.A 
Millivoltmeter that does it all. New COMPARE full line of new accessories for 


midrange accuracy of 2% of reading 50-ohm and 75-ohm measurements. 











+ 1 digit. Measurement range from Optional dual-channel operation. 
200 nV to 3V (to 300V with divider accessory). Usable Plus automatic zeroing, selectable high and low 
indications to 50 uV. Standard response to 1.2 GHz, dB limits, dc output linear with voltage over each 
with an optional 50-ohm sensor to 2.5 GHz that also range or linear in dB over the entire range, and 
allows power measurements. 80 dB dynamic range. optional GPIB. 


A new terminated 50-ohm sensor © Dual-channel operation allows the GPIB option provides full 9200A control, 
extends frequency range to 2. 5GHzIn | direct display of gain o or loss. including SRQ and selects termination 
nadia "Bo pooides asurements,dis- gus ‘ re characters. 
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ALU, multiplier chips zip through 
IEEE floating-point operations 








Pipelined multiplier crunches 32-bit multiplications at 5 megaflops; 
separate ALU chip handles addition, subtraction, and normalization 





by Bob Woo, Lyon Lin, and Robert E. Owen, Weitek Corp., Santa Clara, Calif 


LJ Once confined largely to batch processing on main- 
frame computers, floating-point computations are migrat- 
ing to smaller systems for such applications as seismic 
processing, medical imaging, and model simulation. To 
date, however, system designers hoping to exploit the 
precision and dynamic range of floating-point processing 
have been forced to use either fast but expensive array 
processors or low-cost but slow coprocessors—or even to 
build their own hardware subsystems. 

Now, though, an attractive alternative arrives in the 
form of a pair of chips (Fig. 1) capable of churning out 5 
million 32-bit floating-point operations a second in the 
standard format proposed by the Institute of Electrical 
and Electronics Engineers and designated IEEE standard 
754. Among the choice of arithmetic functions possible, 
those most frequently encountered in high-performance 
systems are add, subtract, multiply, and floating-point- 
—to-integer conversion. Functional partitioning of the 
chip set separates these functions roughly equally into a 
multiplier and an arithmetic and logic unit. (The less 
frequently used floating-point division can also, if needed, 


be performed in a two-step algorithm with a multiplier 


and ALU.) 

Using a standard 3-micrometer n-channel process, the 
WTL 1032 multiplier and WTL 1033 ALU fit on dice 
measuring respectively about 300 by 290 and 305 by 225 
mils on a side. Smaller than most floating-point coproces- 
sors, these sizes ensure high-yielding commercial parts, 
not just captive-user technology show pieces. As for oth- 
er practical considerations, the low power dissipation of 
1.5 watts typical of each chip reduces cooling needs and 
also permits use of smaller packages like the 68-pin lead- 
less chip-carrier, among others, in addition to the usual 
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64-pin dual in-line package. Also, the pinout common to 
both chips provides circuit-board layout advantages re- 
gardless of whether the chips are paralleled or cascaded 
as multiplier and accumulator. 

These new floating-point components and the IEEE 
standard are attractive not just for new floating-point 
applications, but also for more established real-time con- 
trol and signal-processing applications that till now have 
been forced to settle for integer arithmetic. In such appli- 
cations, the arithmetic precision must also be high—20 
to 24 bits—to maintain stable operation and provide the 
high signal-to-noise performance possible with digital so- 
lutions. Speed is of course not just a convenience but a 
vital necessity to the correct operation of such real-time 
applications. Often processors are arranged in parallel or 
cascaded together in order to furnish the needed process- 
ing power. 


Integer deficiencies 


In typical real-time systems today, dynamic range and 
precision have had to be restricted because of the use of 
an integer implementation. At that, only 16-bit parts 
have been available with the speed or any of the size and 
cost benefits of very large-scale integration. The severe 
performance compromise that such a situation causes 
hurts all the more because it is common practice to 
simulate and develop the systems first of all on floating- 
point array processors. 

Transporting this type of system to a manufacturable 
solution then often involves extended development time 
and painful redesign of the algorithms in order to recover 
lost performance. The IEEE single-precision floating-point 
format with its 24-bit integer significand and 8-bit expo- 
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nent—providing a dynamic range of over 
1,500 decibels—satisfies the high-precision re- 
quirements and wide dynamic-range needs of these real- 
time applications. 

For all applications, compatibility with the IEEE stan- 
dard can improve the transportability of working solu- 
tions and speed the availability of products. Floating- 
point arithmetic does require more operations and take 
more time; however, in almost all interactive and real- 
time applications, data is processed as vectors, so that 
pipelining can be exploited to maintain the high data 
throughput that has previously been achieved by means 
of integer arithmetic. 


Standard environment 


Although the standard defines a complete program- 
ming environment, the choice between hardware and 
software functions is left to the implementor. Integrated 
circuits like the 1032 and 1033 contain only basic arith- 
metic functions, so that they cannot be said in themselves 
to conform to the standard for those functions, but rath- 
er to be merely compatible with it. Nevertheless, they 
must contain the complementary hardware functions if 
they are to implement the entire standard. In general 
terms, compatibility means using the standard’s format, 
its special values, its arithmetic, and its methods for 
handling exceptions or errors. 

In the format specified for single-precision 32-bit val- 
ues, a variety of entities are defined (Fig. 2). Besides zero 
and unique representations of plus and minus infinity, 
the standard defines a range of bit patterns that do not 
represent numbers at all. Such a so-called not-a-number 
(NaN) can be used for communication. It should be noted 
that the most significant bit of the significand—called the 
hidden bit since it is not physically represented—is al- 
ways 1 except when the value represented is O or a 
denormalized (or underflowed) number, in which case 
the hidden bit is always 0. 





122 


Arithmetic operations are defined for all values except 
for NaNs. Retaining denormalized-number arithmetic 
yields a gradual loss of significance for underflowed re- 
sults. All numeric results are calculated to the highest 
possible precision and then rounded to the precision of 
the format. Even the methods of rounding and handling 
representations of infinity are specified. In each case, a 
default method is given, as well as options desirable in 
certain applications—for example, rounding options used 
in format conversions. 

Rounding to the nearest number, or nearest even num- 
ber if it is a tie, is specified as the default rounding 
procedure in the IEEE standard. This option will be pre- 
ferred for most applications because of its decreased bias 
in the resulting values, but rounding toward 0 or plus or 
minus infinity may be selected. 


Valid and invalid 


Only normalized floating-point numbers are considered 
valid by the standard, and any denormalized (under- 
flowed) number must be flagged as an exception. Howev- 
er, these denormalized numbers must be preserved and 
the arithmetically correct—though perhaps misleading— 
result produced. This is called gradual underflow. 

When the ALU chip performs this arithmetic, it nor- 
malizes the numbers by allowing the biased exponent to 
roll under or wrap around, treating it as a 2’s comple- 
ment negative number. After the ALU operation is com- 
plete, the result is denormalized and flagged. These addi- 
tional steps are easily done with the existing significand 
shifters and exponent incrementers and decrementers 
needed for normalized floating-point addition in the ALU. 

These functions, though, are not needed for normal- 
ized floating-point multiplication and are not used 
enough on denormalized values to justify their inclusion 
on what is already the larger multiplier chip. Rather, 
denormalized operands for the multiplier are flagged and 
returned to the ALU, where they are normalized with a 


1. Megapower. Using a standard 3-~m n-MOS process, the WTL 
1032 (left) handles 5 million floating-point multiplications a second in 
its 300-by-290-mil? area. Its companion chip, the WTL 1033 ALU 
(right), manages additions and subtractions at the same rate within its 
305-by-225-mil? size. Each chip dissipates only about 1.5 W. 
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negative exponent. These wrapped numbers, with 
wrapped-around exponents, are then returned to the mul- 
tiplier. This is a time-consuming procedure and one that 
in many real-time applications is not necessary. In these 
cases, substituting 0 for the denormalized operand pro- 
dues a valid result of 0, and processing proceeds. This 
option is included in the multiplier and is invoked by 
choice of the fast mode of operation in its mode register. 


Errors and exceptions 


Additionally, the format specifies a uniform detection 
and treatment of errors or exception conditions. Invalid 
numbers and operations that arise in floating-point arith- 
metic are detected as exceptions and must be handled in 
either of two ways, according to the standard. 

Case one, the default case, must flag five separate 
conditions and produce specified results. These excep- 
tions include invalid operands, underflow, overflow, inex- 
act results, and division by 0. 

Each of these exceptions must result in certain default 
numerical results, like infinity at overflow or denorma- 
lized numbers at underflow. For data-path components, 
flagging the exceptions in a status register and returning 
the correct default result is all that is necessary. The four 
standard exceptions that apply to these chips (division by 
O does not apply) are output in a 3-bit status format. An 
additional exception handled by the multiplier is denor- 
malized input. This exception detects the denormalized 
operands, which must be returned to the ALU unless the 
fast mode is enabled. 

In the second case, user-written software routines must 
be able to attempt recovery of data as it existed before 
the exception occurred. NaNs can be helpful in this re- 
covery process. Exception-detection logic must be present 
in the data path so that default results may be generated 
and exception flags set. Since the actual handling of the 
exception trap is defined by the designer, only the sim- 
plest control structure in the chips is desirable for maxi- 
mum flexibility and speed. 

Speed is an important requirement 
of most interactive applications. For 
high-resolution shaded graphics dis- 
plays, systems churn through many 
millions of floating-point operations 
a second. Such megaflop rates are 
needed to maintain system response 
times at a level acceptable to the dis- 
play user working with normal 
multi-operation commands. Simula- 
tions are similarly demanding be- 
cause of the large number of data 
points and the fine resolution re- 
quired to generate the needed results. 

All logic is static, so any clock 
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2. Formats. Floating-point operations and 
fixed-point conversions find support in the 
WTL 1032 and 1033 chip set. In compliance 
with the IEEE single-precision floating-point 
standard, five basic entities are defined, in- 
cluding special nonnumerical values. 
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rate from dc up to 10 megahertz may be used. 
Propagation time through a pipeline stage isa “— 
maximum of 200 nanoseconds. Thus, two full 32-bit in- 
put operands can be loaded and one 32-bit result unload- 
ed every 200 ns, keeping the pipeline full. This corre- 
sponds to a 5-megaflop rate for each chip. Total latency 
time from the entry of the most significant operand word 
on the chip to the delivery of the least significant result 
word is a maximum of 1.1 microseconds. In a special 
flow-through mode, the total latency period undergoes a 
reduction to 900 ns. 


System effects 


These high individual component speeds become high 
system data rates in a variety of different data-path con- 
figurations. In a more limited-function real-time signal 
processor, like those used for communications, the ALU 
and multiplier are more often placed in a serial pipeline. 
But in programmable array processors, the ALU and mul- 
tiplier are likely to be paralleled on two data input buses 
and one output bus connected to registers or memory. 
With 32-bit-wide buses and with the individual micropro- 
gramming of each chip commonly used, such a configu- 
ration produces a 10-megaflop pipelined rate. This same 
10-megaflop rate may, moreover, be multiplied by split- 
ting the data samples among two or more pipelines—a 
feasible solution because of the small size of the arithme- 
tic elements in this case. 

More conventional central processing units are likely 
to configure the ALU and multiplier in parallel also, but 
on one or at most two buses. The buses may be limited 
to 16 bits. The floating-point elements may not be the 
primary arithmetic elements, and they are unlikely to 
function simultaneously as in the array and signal proces- 
sors. Instead, they often work in concert with a register 
file on multiple-step algorithms, such as square root, in 
addition to just add and multiply. Data rates fall from a 
maximum of 5 megaflops into the range of hundreds of 
kiloflops because of these system constraints. The simple 
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direct controls of loading and unloading, 
. function selection, and mode of operation on 
the 1032 and 1033 accommodate all of these configura- 
tions while providing near optimum performance (Table 


1). 
Common architecture 


In the 1032 multiplier and 1033 ALU, two input oper- 
ands and a single output result allow the data paths and 
control structure of the chips to be identical (Fig. 3). 
Each array is separated into three segments with nearly 
the same propagation time, and each segment is isolated 
by its own pipeline register. Furthermore, the array’s 
function register and status are pipelined, so that these 
values propagate through the chip along with the associ- 
ated data values. ; 

All ports—both input and output as well as data and 
control—are buffered with registers on the chips. These 
registers, combined with three-state TTL outputs and a 
no-load mode of operation, ease the use of the chips in 
parallel bus architectures. Although the two 32-bit oper- 
ands and the output result are time-multiplexed through 
the 16-bit ports, the clocking of input and output regis- 
ters at twice the pipeline rate make this time sharing 
invisible. In cases where some operation is performed 
using a constant, bus traffic may be reduced by maintain- 
ing the constant in one of the operand registers while 
loading the other operand individually. Repeated multi- 
plication or addition by a constant is a common vector 
operation in many high-speed applications. 

Pipeline registers raise the continuous data rate 
through the arithmetic array logic, but at the cost of an 
additional clock delay for a single data value to propa- 
gate through them. This increased latency can be elimi- 
nated by using the flow-through mode in which the 
pipeline registers are transparent to data movement. 

The status register is pipelined along with the data 
path so that the status at the output applies to the data 
concurrently at the output. The status remains constant 
for the two clock periods for unloading the least and 
most significant words of the result. 

The function of the array is determined by the con- 
tents of the function register at the time the most signifi- 
cant words of the operands are loaded. The function is 
pipelined through with the data, so that it may change 
without all data first being unloaded from the pipeline. 


Multistage ALU 


The ALU provides addition and subtraction for the 
most useful combinations of signed and unsigned oper- 
ands. Additionally, as Table 2 shows, there are the nor- 
malizing and denormalizing operations. The multiplier’s 
only operation is multiplication, but there are four com- 
binations of wrapped and unwrapped operands possible 
in its IEEE mode. The ALU array in Fig. 3 is shown in the 
pipeline mode with registers following each stage, all 
other logic being combinatorial. 

Processing starts in stage 12 of the array with the 
loading of the most significant words of the operands. 
First the hidden bit is inserted by testing the exponents. 
If an exponent is 0, the hidden bit is a 0; otherwise, it is 
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a 1. For two operand functions, apart from format con- 
versions and wrapping and unwrapping, the significands 
must be aligned so that bits of equal weight are operated 
on together. This alignment begins by selecting the oper- 
and with the larger exponent. All eight of the exponent 
bits are compared and the result stored in a register at 
the start of stage 1 to indicate if operand A is larger or 
smaller. If only one operand is used, an appropriate 
constant is loaded into the B exponent register. 

At the beginning of stage 1, both 33-bit operands are 
complete and any invalid operand for the arithmetic 
Operation can be detected and flagged. The larger and 
smaller exponents are selected by multiplexers, and the 
smaller is subtracted from the larger. The result is the 
number of binary places by which the smaller operand’s 
significand must be right-shifted for alignment with the 
larger operand’s significand. The smaller significand is 
then right-shifted, while the larger is complemented if 
that is required by the selected arithmetic function. For 
single operand functions, the constant entered earlier in 
the smaller exponent can produce a desired shift as, for 
example, in conversion to integer format. 

At this point, the two properly aligned significands are 
added and the 28-bit sum stored along with the expo- 


TABLE 1: CONTROL OPERATIONS FOR WTL1032 MULTIPLIER 
AND WTL1033 ARITHMETIC AND LOGIC UNIT 


SRRERRERS SS Se LT Sees RR RRR 


No loadin 
Load operands A and B into array 
Load operand A only into array 


Load MODE register from F and 
U input registers 


Disable output register’s three-state 
outputs to high impedance state 


Enables output register’s three-state 
outputs 


Unload most significant word from 
array into output register 


Unload least significant word from 
array into output register 


Data flows through array 
without pipeline registers 


Data is clocked through three 
pipeline registers in the array 


Round to nearest number, or 
even number if a tie 


Round toward zero 
Round toward positive infinity 
Round toward minus infinity 


Affine infinity (sign preserved) 
Projective infinity (sign ignored) 


Treats denormalized operands 
according to IEEE standard 
(WTL1032 only) 


Replaces denormalized operands 
with zero (WTL1032 only) 
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nent, sign, and status in the pipeline register at the end 
of stage 1. The sum is composed of 1 bit for possible 
overflow, the 24 bits of the format, a guard bit, an 
additional lower-order bit for rounding, and what is 
called a sticky bit. The sticky bit is the logical OR of all 
lower-order bits below the round bit and is used in 
rounding operations. 

Stage 2 initially complements the sum if this is re- 
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quired by the combination of function choice 
and the sign of the sum determined in the 
previous stage. The resultant value in general will not be 
normalized at this point—that is, its most significant bit 
will not be set to 1. Its significand may have overflowed 
its original 24 bits because the two operands were of the 
same sign, or the value may be quite small with just a 
few lower-order bits set because it happened to be the 
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3. Single form. Both the 1032 multiplier and 1033 ALU chips use a common architecture to handle their separate functions. The shaded area is 
the pipelined multiplier in the 1032 and the pipelined ALU in the 1033. In the flow-through mode, the pipeline registers (color) are transparent. 
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difference between two nearly equal numbers. 

To comply with the standard, all results 
must a returned normalized or at least as a denorma- 
lized number with the smallest possible exponent. The 
first step in the process of achieving either of these goals 
is to determine the location of the most significant bit 
that is set to a binary 1. This step is done with priority 
encoding logic, which returns a number equal to the 
displacement of the most significant bit set from the 
leftmost bit position. 


Displacement matters 


This displacement is the number of left shifts necessary 
to normalize the number plus the decrease in the binary 
exponent that must accompany the shifting to maintain 
the same value. The exponent is subtracted in this stage, 
but the displacement is stored for the more time-consum- 
ing shifting to follow in stage 3. Any underflow in the 
exponent as a result of decrementing generates a flag. 
Under this condition, the original exponent is substituted 
for the displacement to the shifter. This produces the 
shift necessary for a denormalized number, which is the 
desired result for a two-operand function. Under the 
same condition, too, the value 0 is entered for the expo- 
nent. For the wrap operation, the underflowed exponent 
is the desired 2’s complement representation of the cor- 
rect negative exponent and is retained. 

With the proper amount of left shifting determined, 
stage 3 can complete the normalizing in its multiple-bit 
shifter. If the normalized 27-bit significand cannot be 
truncated to the 24 bits of the output format without 
changing its value, then it must be rounded. The sticky 
bit is used in this determination since it represents any 
exactness that has already been lost in truncation. The 


TABLE 2: FUNCTION INSTRUCTIONS FOR THE WTL1033 
os MOP-W RIN ee 2O]I\ MMe Vet MO al\/) =m mlOm-\\ 10m @OlCllOmel\ing 


Conversion of a denormalized A 
operand to one normalized with 
negative (wrap-around) exponent 


Conversion of a normalized A 
operand with negative exponent 
to a denormalized one 


UNWRAP A 


FLOAT A Conversion of 24-bit integer to 
32-bit normalized floating-point 


number 


Conversion of 32-bit normalized 
floating-point to 24-bit integer 


Floating-point addition of 
operands A minus B 


Floating-point subtraction of 
operand A minus B 
—A +8 Floating-point addition of 
operands minus A plus B 


ABS A + 
ABS B 


Floating-point addition of 
operands |A| plus |B} 
A—B ABS | Absolute value of floating-point 
subtraction of operands A minus B 


Absolute value of floating-point 
addition of operands A plus B 


A+B ABS 
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selected mode of rounding is accomplished with a simple 
adder, and the inexact result flag is set. Upward round- 
ing of the magnitude can generate an additional higher- 
order bit. This, plus any previous growth, is shifted out 
in the rounder and the exponent incremented according- 
ly. Incrementing the exponent can produce overflow, 
which sets the exponent overflow flag. 

At this point in the array, the calculation is complete, 
and any exceptions have been detected and flags set. The 
additional operations that are done at this time are for 
format conversions. Also, the exception flags are encoded 
and all output significands are reduced to 23 bits, with 
the most significant once again becoming hidden. 


Multiplier pipes 


The array of the floating-point multiplier is conceptu- 
ally simpler than the ALU. Since the normalization func- 
tions are not required here (Table 3), the array’s stage 2 
is used only to expand the 8 exponent bits to 9, based on 
which of the operands have wrapped exponents, and to 
determine the value of the hidden bits. The expansion of 
the exponents makes explicit in 2’s complement (and 
biased 127) form the negative exponent of wrapped 
operands. 

The complete operands are loaded at the beginning of 
stage 1 and are tested. Denormalized operands, in addi- 
tion to setting the invalid operand flag, also set the 
denormalized input flag signaling for their return to the 
ALU if operation is in the IEEE mode. Exponents are 
added in multiplication, and this proceeds after testing 
with the bias removed from one of them. Any exponent 
overflow or underflow values are preserved in the 10-bit 
sum. The sign bits of the two operands are masked off, 
and the output sign determined in a simple exclusive-OR 
operation. This relatively simple sign and exponent han- 
dling take little time compared with the multiplication of 
the significands. 

The 24-by-24-bit significand multiplier extends across 
both stage 1 and stage 2. It uses an area-efficient combi- 
nation of Booth encoding and carry-save adders except in 
the last row, which is carry-look-ahead. A full 48 bits are 
registered between the two stages and produced at its 
output. This step is necessary to maintain the 24-bit 
accuracy of the format, for there can be no simplification 
of the matrix of adders. After the final addition, howev- 
er, the result is reduced to 28 bits including the sticky 
bit—a reduction that preserves enough precision for cor- 
rect rounding, which follows in stage 3. L 


TABLE 3: THE WTL1032 FLOATING-POINT MULTIPLIER 


Multiply normalized floating-point 
operands A times B 


Multiply wrapped (negative 
exponent) operand A times 
operand B 


Multiply operand A times wrapped 
operand B 


Multiply wrapped operands A 
times B 
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Logic design system 
manages team projects 





VAX-based network of graphics stations melds interactive logic design 
and analysis with centralized data-base management 





by Ron Young, Thanasis Kalekos, and Khanh Vu, Cactec Corp., San Jose, Calif. 


CL) The escalating complexities of electronic product de- 
velopment have called into existence a number of sophis- 
ticated work stations. But however well these stand-alone 
systems automate many logic-design tasks, they barely 
address the central issue of on-line circuit and system 
engineering: project management. Indeed, many or even 
most of the designs needing such sophisticated tools are 
huge team projects beset with a myriad administrative 
and logistical problems. 

The series 8000 design system not only smooths and 
speeds schematic capture, logic analysis, timing verifica- 
tion, and documentation, but also squarely tackles the 
problems facing the manager of large team efforts in 
electronic design. Those problems involve partitioning a 
design and assigning individual tasks, cross-checking and 
integrating the separately developed pieces, controlling 
access to the project data base and managing its contents, 
enforcing design standards and methodologies amongst 
team members, and monitoring the overall progress of 
the design. 


The system that solves those problems builds expressly 
upon a Digital Equipment Corp. VAX-11, a computer 
widely used in engineering and also blessed with a large 
base of batch-oriented computer-aided—-design programs 
already in place. The series 8000 supplements a user’s 
VAX with high-resolution graphics work stations and col- 
or-graphics office terminals, as well as with data-base— 
management software and logic design and analysis tools 
for interactive work. 


In control 


At the system’s heart, the Cord data system contains 
and controls the consolidated data of a team of engineers 
contributing to a single large design (Fig. 1). Local data 
bases in the graphics work stations serve the individual 
designers on a temporary basis, holding working copies 
of portions of the complete base, which is stored on the 
VAX. Application programs for design and analysis then 
have access to the Cord system through a standard, 
object-oriented interface. Likewise, the programs have a 
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1. Split levels. In the Cord data system, design portions are transferred from the centralized project data base to the local base in the work sta- 
tion. The access manager then correlates the relational tables with user objects—the familiar gates and wires of a circuit design. 
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standard interface with user inputs entered on the key- 
board or data tablet. 

A multilevel scheme as in the Cord system retains the 
flexibility of a centralized relational data base yet offers 
the fast access times of a local single-user system. The 
centralized relational base supports the administrative 
controls necessary for on-line project management: 
mw The entire design is available at any time to any of 
the team members. 
m= Version control eliminates outdated copies of a 
design. 
= Central storage tightens security and simplifies pro- 
gress monitoring, enforcement of design standards, and 
archival chores. 
= A standard application-independent form for data 
storage simplifies the incorporation of new application 
programs. 


Data-base contents 


The project data base consists of raw data in relational 
tables, along with object-mapping transforms—the in- 
structions for translating from the relational formats into 
user objects such as gates, wires, networks, and pages. 
Various data types are distinguished: working copies of 
design portions belonging to individuals, the master copy 
including all revisions, documents associated with partic- 
ular networks, behavioral data including simulation re- 
sults and test vectors, and reference documents. 

The data-base manager, also residing on the VAX, in- 
serts and retrieves data from these tables. (It in addition 
allocates disk memory and administers the version-con- 
trol, data-integrity, security, and archiving functions.) 
When requested, the manager extracts data from the 
project data base and transmits it to the local processor 
in the work station that made the request. There the 
local data manager enters it on a disk that now holds the 
local data base. 

Application programs then obtain the data through the 
data-access manager, the program responsible for trans- 
lating between user objects and the data-base formats. In 
this way, the user can reference and alter a data-base 
portion in local memory indefinitely, needing no interac- 
tion with the project data base. At the end of a session, 
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2. Local power. The model 8200 work sta- 
tion of the series 8000 design system runs 
application programs on a Motorola 68000 
microprocessor. Dual bit-slice processors 
control the 1,024-by-1,024-pixel screen. 
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the local data manager sends the 
edited portion back to the project 
data base, updating the relational ta- 
bles to reflect all the changes. The 
local data base and its associated 
software thus act as a high-speed 
buffer between the user and the slow, 
centralized project data base. 

Access to the system is controlled 
on a project-by-project basis, with 
each project possessing an indepen- 
dent data base. The project manager 
specifies which engineers are allowed 
access to which projects and whether that access includes 
authority to read, write, or delete data. 

The network hierarchy established for design work 
also provides a natural basis for partitioning the project 
and assigning tasks among team members. The system 
permits the manager to set up individual members’ as- 
signments as attributes of any element of the network 
hierarchy. Read, write, and delete authority can be estab- 
lished on an element-by-element basis. For example, 
write access for a single design partition might be limited 
to the designer responsible for that portion, while others 
needing reference to it would have read-only access. 

As noted before, the project data base maintains the 
central copy of the design for all team members. This 
base is further divided as the working library and the 
master design library. In the initial phases of design, data 
is stored in the working library, where team members 
may retrieve and edit networks according to their author- 
ity. When a given partition is completed, it is promoted 
to the master design library, where it is locked against 
write access or delete access by anyone. Only the manag- 
er or the authorized project librarian can then remove 
the data to the working library for some further changes. 

To aid management in this process of promotion, the 
system incorporates an intermediate status called “‘pend- 
ing” (see table). When ready to promote a design for 
viewing by the rest of the group, the designer flags his or 
her partition as pending. The project librarian is then 
notified, and team members and the librarian are allowed 
read-only access. After appropriate checking procedures, 
the manager or librarian returns the partition to the 
working library or promotes it to the master design li- 
brary. This multilevel access scheme provides a smooth 
mechanism for project tracking and management. 


A gracious host 


The software systems of the series 8000 are designed to 
be transportable from one hardware environment to an- 
other. In fact, all of the programs and any user programs 
developed on the series 8000 may run on either the VAX 
(under VMS) or the 68000-based work stations (under 
Bell Laboratories’ Unix operating system). 

A key element in achieving this transportability is the 
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use of the Mainsail language, which will allow Cadtec to 
take advantage of future advancements in work-station 
hardware without rewriting the source code. The system 
may be modified to run on different hardware simply by 
rewriting the operating-system interface. In addition to 
that interface, Mainsail provides memory management, a 
program-development language, and a library of run-time 
modules. 

The individual work stations of the series 8000 com- 
municate over a 10-megabit-per-second Ethernet link 
with the VAX. A further link to a mainframe computer 
supporting corporate information systems is also easily 
achieved through the VAX. The VAX-11 was chosen as 
the host processor for its good response time to many 
users and its large high-speed disks. At least 10 work 
stations can be supported without any degradation in 
performance. 3 

The goal of the model 8500 office station is to extend 
the increased productivity of on-line design to the entire 
project team. A 13-inch-diagonal color-graphics terminal 
with 640-by-408-picture-element resolution, it embraces 
the many aspects of an engineer’s job that do not need 
the power of the work station but do require access to 
project or design data. Documentation, communication, 
and minor design editing are therefore among the func- 
tions it achieves economically. The 8500 office stations 
tie directly to the host VAX and can make use of the 
Cord data system and any application programs under 
the VMS operating system. 

The model 8200 graphics work stations, on the other 
hand, run application programs locally on a 68000 mi- 
croprocessor (Fig. 2). A high-speed bipolar bit-slice pro- 
cessor (2901) controls the raster-scanned display. Hard- 
disk storage of 20 megabtyes may be extended to 80. 
Puck, data tablet, and joystick join the keyboard as stan- 
drad input devices. 


The user interface 


The graphics screen and data tablet constitute the pri- 
mary user interface. Multiple windows may be opened on 
a single screen, moved about, and enlarged or shrunk as 
needed. The system is tutorial, minimizing the formal 
training required. A context-oriented help function pro- 
vides guidance and explains errors. 

The system also maintains a user profile on each engi- 
neer for his or her convenience. This file may tailor the 
display and applications to individual preferences, keep 
track of what project was last worked on and when, 
automatically return to the last referenced design step, 
and control access to project data. 

Like other menu-driven interfaces, system functions 


Se 


may be selected with a single command. Furthermore, 
menus are also used in a graphics-assisted command 
language to build command lists for producing schemat- 
ics and tests. A command list is a series of commands 
that are executed when the list is invoked, saving typing 
time and automatically forming the correct syntax. As a 
result, the engineer can focus on problem solving instead 
of wrestling with an awkward development system. This 
feature is particularly handy during simulations where 
the same series of commands might be used many times 
with different variables. 

Likewise, all commands issued to the system are re- 
corded so that recovery procedures can be readily imple- 
mented following a system failure. The command logs 
can also be edited and re-used as input lists, avoiding 
repitition of lengthy sequences. Also, an undo command 
will backtrack one step after a mistaken command. 


Logic design and analysis 


Application programs available at present cover sche- 
matic entry, logic simulation, timing analysis, behavioral 
analysis, documentation, and test-tape generation. Other 
tools for logic design and development are planned. 

Hierarchical schematic entry is controlled with the 
puck and data tablet. A library of standard Institute of 
Electrical and Electronics Engineers’ symbols for logic 
design is maintained on the system. Users may create, 
store, and add to the menus other symbols using graphi- 
cal editing commands. 

Each network is treated as a “design space,” an arbi- 
trarily large collection of elements. Consequently, users 
face no restrictions on page size. With such virtual pag- 
ing, boundaries of physical pages for plotting can be set 
or changed at any time. A hierarchy of these networks of 
any size can be created in any fashion, from the top 
down, bottom up, or some mix of both. 

Multiple views of any network can be shown at the 
same time—that is, any of several levels of detail may be 
selected at will in each portion of a network. Also, differ- 
ent implementations of the same function can be created, 
stored, and compared in tests. Each version can carry as 
attributes information about the function, its elements, 
signal values, design rules, and so on. Such attributes are 
then available as parameters for any of the applications 
programs. 

Extensive checking procedures run constantly to en- 
sure that a design follows the rules for the particular 
technology employed. Two types of checking are per- 
formed: automatic checks flag unconnected networks, 
pads, or terminals and mismatched network names and 
bus widths, while user-specified checks look at fan-in and 
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3. Virtual analyzer. Stimulus waveforms created with the menu at upper right are applied to a logic design such as the bus transfer network 
shown. Outputs can be monitored and relevant circuit sections highlighted. 


fan-out, delay limits, drive power requirements and capa- 
bilities, and capacitive loading. A “design alert’’ is issued 
whenever a design fails a rules check. 

To eliminate the possibility of mismatched interfaces 
between separately designed portions, explicit provision is 
made for the definition of an interface specification. Each 
designer can automatically check his portion of the de- 
sign against the interface specification for adjoining por- 
tions during the design process. The order and number of 
pins, network names, and technology constraints are thus 
guaranteed to be consistent across any number of 
partitions. 

Simulation capabilities of the series 8000 are combined 
with behavioral analysis to provide the software equiva- 
lent of a logic analyzer. Network design on the system 
automatically produces output formatted for either Cils 
or Tegas 5 simulators. The former is Cadtec’s nine-state 
interactive logic simulator; the latter is supplied by Com- 
sat General Integrated Systems of Austin, Texas. 

Simulation inputs and outputs can both be viewed as 
waveforms, using the waveform editor and behavior anal- 
ysis programs, respectively. Figure 3 shows a waveform 
analysis screen with a set of waveforms that is being used 
to test the bus-transfer logic shown in the upper window. 
The engineer defines the waveforms, runs the simulation 
program, and views the results. Portions of a circuit 
affected by particular stimuli may be highlighted, as may 
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waveforms corresponding to particular nodes. 

Furthermore, waveforms can be searched in time for 
the occurrence of particular conditions, such as a given 
bus address. Using an English-like condition language, 
elements of the logic schematic can be located and high- 
lighted on the basis of the occurrence of specified condi- 
tions. The condition-language commands are entered 
from a menu and in consequence do not require a special 
syntax to be learned. The language additionally lets the 
designer make assertions about the behavior of the design 
that will be automatically checked against the simulation 
results. 

Several output modes are available for interfacing to 
external programs. The network listing that serves as 
input to Tegas can also provide input to gate-array or 
standard-cell manufacturers and for checking circuits ex- 
tracted from physical layouts. Test vector outputs are 
compatible with the formats for the Sentry VII testers of 
Fairchild. 

In addition, the Cadtec Design Interchange Format 
constitutes a high-level, humanly readable design lan- 
guage that can embrace an entire design description, 
including all elements and their attributes and connectiv- 
ity. A CDIF file may be used to transport a complete 
design from one system to another or for transferring the 
output of external simulators and rule checkers into the 
Cadtec system for analysis and documentation. LJ 
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Scanned electron-beam probe shows 
surface acoustic waves in action 


Strobed beam produces real-time images on a TV-like display 
of the activity on the surface of SAW delay lines, filters, and convolvers 


by Hans-Peter Feuerbaum, Ulrich Knauer, Hans-Peter Grassl, and Richard Veith 
Siemens Central Research and Development, Munich, West Germany 


L]In no electronic system can an optimum signal-to- 
noise ratio be achieved without filters that exactly match 
a signal’s spectrum. And no technique offers better solu- 
tions to this problem than does signal processing based 
on surface acoustic waves. : 

But to fully exploit the potential of SAW technology 
(see “Making surface acoustic waves,” opposite), such 
secondary effects as the diffraction, refraction, and reflec- 
tion of surface acoustic waves or the generation of bulk 
acoustic waves must be incorporated into the design 
models. The necessary knowledge about these secondary 
effects can be obtained by imaging these waves, and 
capacitive and laser probes have been used to this end. 
However, these methods employ tedious point-by-point 
measurements, and it may take several hours to map the 
acoustic field radiating from a transducer. 

In contrast to these time-consuming approaches, a 
scanning—electron-beam microscope, or SEM, operating in 
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a stroboscopic voltage-contrast mode, can supply real- 
time images of acoustic waves as they propagate across 
the surface of a piezoelectric crystal. Drawing on experi- 
ence with the electron-beam probing of integrated cir- 
cuits [Electronics, July 14, 1981, p. 105], Siemens engi- 
neers set up an apparatus that produces such images on a 
screen at TV scan rates, with the result that the activity 
of SAW devices can now be seen “live” in a TV- or movie- 
like presentation. 


Probing microscope 


For electron-beam probing, a SAW device is mounted 
in the specimen chamber of an SEM and an rf signal 
applied to its input transducer through a drive unit (Fig. 
1). In the column of the microscope, an electron beam is 
generated by the electron gun, focused by a magnetic 
lens system, and scanned by deflection coils across the 
surface of the device. Low-energy secondary electrons 
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1. Displayed. If a surface-acoustic-wave device is put under an electron microscope and has a focused electron beam scanned across it while it 
is in operation, the resulting secondary electrons can be collected and displayed on a cathode-ray tube in real time. 
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released from the surface 
are extracted by a collec- 
tor tied to a high positive 
voltage. After amplifica- 
tion, the secondary elec- 
trons’ signal is displayed 
on a cathode-ray tube, re- 
vealing the topography of 
the device. 

For stroboscopic inves- 
tigations at the high fre- 
quencies typical of signal 
processing, the SEM is 
equipped with a timing 
unit and an electrostatic 
beam-blanking system ca- 
pable of pulsing the elec- 
tron beam with a mini- 
mum pulse width of 350 
picoseconds. The duty cy- 
cle, typically 10%, is 
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2. Voltage contrast. The trajectories of secondary electrons are 
influenced by the local electric fields that accompany surface acoustic 
waves. Regions with a positive potential appear dark in the resulting 
image, while regions with a negative potential appear bright. 


In scanning electron mi- 
croscopy, several methods 
are possible for the imaging 
and measurement of surface 
acoustic waves. Each utilizes 
the electric fields set up by 
crystal-lattice deformations 
provoked by a_- surface 
acoustic wave. These fields 
retard the trajectories of the 
secondary electrons emitted 
from regions with positive 
voltages and so force most 
of them back to the surface 
of the SAW device. In con- 
trast, secondary electrons 
from regions with a negative 
voltage see an extraction 
field that speeds them up on 
their way to the collector 
(Fig. 2). This modulation of 


kept constant by the tim- 

ing unit at a rate that is independent of the pulse repeti- 
tion rate. The narrow duty cycle and the high electron- 
beam current (an unpulsed 10* ampere) make for an 
almost noise-free stroboscopic display on a TV monitor. 


Minimum charge 


The SEM’s electron optical column is optimized in the 
low acceleration-voltage range of 1 to 3 kilovolts. Conse- 
quently, an acceleration voltage may be chosen that 
equalizes the currents of the back-scattered and second- 
ary electrons flowing against the electron-beam current. 
This minimizes charging of the insulating crystal surface. 
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the secondary-electron cur- 
rent by local electrical fields can be displayed as an 
image on a CRT in a voltage-contrast mode. 

To image high-frequency fields of traveling surface 
waves, however, stroboscopic voltage contrast has to be 
used. In this mode, the electron beam is pulsed synchro- 
nously with the wave excitation by a fast beam-blanking 
system with the 10% duty cycle already mentioned. Now 
the electron beam strikes the SAW device only at a cer- 
tain phase (Fig. 3). 

The resulting pulse-like signal of the secondary elec- 
trons is smoothed and reveals the traveling-wave pattern. 
Figure 3 also shows the image of waves generated by a 
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3. Strobed electron beam. If the scanning electron beam is pulsed 
synchronously with the wave excitation of a SAW device, the resultis a 
stationary image of the traveling surface acoustic waves radiating 
from a transducer on the device’s lithium niobate substrate. 


transducer at 36 megahertz. The details of this wave 
propagation can be studied by using the wave-packet 
mode. Here, the emitting transducer is excited by a sinu- 
soidal signal that is interrupted after several periods. 
To display the wave packets thus propagated, the elec- 
tron beam is pulsed synchronously with the repetition 


4. Reflected. If the emitting transducer is excited by a sinusoidal 
signal that is interrupted after several periods, surface waves may be 
studied in packets. The reflection of a packet of waves from a crystal 
edge not covered by an acoustic absorber is shown in this view. 
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rate of the wave packet and with a duty cycle of about 
0.1%. This results in a wave packet whose propagation 
can be studied without interference in it caused by other 
waves. Figure 4 shows the reflection of waves from a 
crystal edge that is not covered by an acoustic absorber; 
the reflection is displayed in the wave-packet mode. 


Measuring amplitude 


But though stroboscopic voltage contrast shows wave 
propagation in detail, it allows only a rough estimation 
of wave amplitude. Yet a quantitative analysis of ampli- 
tude is mandatory for verifying design models. 

To accomplish this, a special setup (Fig. 5) was devel- 
oped to operate in the stroboscopic voltage-contrast 
mode with a constant beat frequency. This is obtained by 
setting the operating frequency of the beam blanking 
several kilohertz away from that of the SAW device. The 
electron beam then “sees” traveling waves propagating 
with the beat frequency. 

The alternating signal of the secondary electrons is 
measured in a lock-in amplifier and kept constant by a 
feedback loop that controls the amplitude of the voltage 
across the input transducer by means of a p-i-n modula- 
tor. The control voltage applied to the p-i-n modulator is 
a measure of the local wave amplitude. | 

For every SEM measurement, a knowledge of the inter- 
action between the electron-beam probe and the device is 
of primary importance. This interaction is due to the fact 
that a pulsed electron beam can release energy in various 
forms that can in turn generate acoustic waves. Conse- 
quently, because the pulsed beam is itself a point source 
of surface and bulk waves, these signals might falsify the 
results of probing. This effect was investigated by plating 
a transducer on a crystal surface and using it to detect 
waves generated in another part of the crystal by the 
electron beam. The amplitude of these waves turned out 
to be immaterial, being several orders of magnitude less 
than the minimum SAW amplitude resolved by strobo- 
scopic voltage contrast. 

The methodology of electron-beam probing has already 
been applied to identify a number of second-order effects 
in SAW signal-processing devices. Incorporating these ef- 
fects into more sophisticated design models and minimiz- 
ing them by an appropriate transducer layout has sub- 
stantially improved the performance of SAW devices. 


Delayed by a line 


The simplest form of SAW signal processing is as a 
time delay. SAWs propagate at about 3,300 meters per 
second, which is the equivalent of a 3-microsecond delay 
per centimeter, five orders of magnitude slower than 
electromagnetic waves. Figure 6 shows the layout of a 
delay line on lithium niobate. Finger width and spacing 
are made to decrease continuously from the top to the 
bottom of the transducer in order to obtain a large 
bandwidth. Additionally, the transducers are slanted to 
provide different propagation paths for each frequency 
within the passband. 

Waves at a particular frequency are radiated only from 
that region of the transducer where the acoustic wave- 
length matches the finger period. The narrow SAW beam 
interacts with just a few fingers. Variations of acoustic 
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_5. Amplitude measurement. A feedback loop controls the voltage 
across the emitting transducer of the surface—acoustic-wave device, 
so that a constant secondary-electron signal is produced. The control 
voltage then is a measure of the local wave amplitude. 
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6. Delay. This broadband SAW delay line has a time delay of up to 20 
Hs. Transducers are slanted to provide different propagation paths for 
each frequency. A strobed electron micrograph would display surface 
acoustic waves radiating from the delay line at 300 MHz. 





power with frequency as well as SAW reflections from the 
transducers are thus minimized. By this means, a fre- 
quency response centered at 240 MHz, a bandwidth of 
120 MHz, ripple of less than +0.1 decibel, and more than 
55-dB spurious-signal suppression were achieved for time 
delays as long as 20 ps. 


A SAW filter 


SAW transducers generally have bandpass characteris- 
tics. Within this limit, their frequency responses can be 
tailored to almost any shape. One particularly complex 
example is the intermediate-frequency filter in TV receiv- 
ers (Fig. 7). This filter has a twofold function, to shape 
the spectra of picture, color, and sound signals and to 
reject adjacent-channel signals. The SAW implementation 
of this filter consists of a weighted input transducer 
designed for the desired frequency response, an output 
transducer, and a multistrip coupler; the last element 
piezoelectrically couples surface waves to an adjacent 
track but lets unwanted bulk waves propagate straight on 
past the output transducer. 

At the center frequency of 36 MHz, part of the SAW 
power is coupled to the output transducer. At the neigh- 
boring channel’s sound-carrier frequency of 40.4 MHz, of 
which a high rejection is required, the input transducer 
still radiates acoustic power but a 180° phase shift occurs 
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7. Intermediate frequency. The frequency response of a SAW i-f 
filter (a) for a television application can be realized with the surface- 
acoustic-wave filter of (b). The micrographs show surface waves 
radiating from the input transducer at 36 MHz (c). 


within the SAW beam, so that the multistrip coupler does 
not couple SAW power to the output transducer. 

Spurious bulk waves can be seen to be radiated in a 
direction perpendicular to SAW propagation, but these 
waves do not reach the output transducer and do not 
affect the filter’s response. 

SAWs do not propagate with rectilinear wavefronts. 
SAW wavefronts are distorted by diffraction. This be- 
comes particularly severe for devices that have to be 
fabricated on small chips, where SAW diffraction may 
limit the stopband rejection to less than 35 dB. However, 
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if SAW diffraction is accurately modeled, the design can 
compensate for it, and a stopband rejection of more than 
45 dB can be achieved even on small chips. ~ 

Surface acoustic waves are capable of even more com- 
plex signal processing, such as the convolution of broad- 
band signals. Processing signals with a 100-MHz band- 
width and 10-us duration, SAW convolvers carry out the 
equivalent of 10'' multiplications per second and are 
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9. Unidirectional. A U-shaped multistrip coupler (a) is employed to 
cancel waves radiated toward the right and to enhance those radiated 
to the left (b). With this arrangement, insertion loss is reduced, and so, 
too, are reflections of surface acoustic waves. 
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8. Convolved. Two waveforms counterpropagate in a SAW delay line 
and are convolved by nonlinear mixing. To enhance acoustic power 
density, surface waves are compressed by a multistrip beam com- 
pressor into a narrow beam and fed into a waveguide. 


among the fastest signal processors available. 

A SAW convolver consists of a delay line on a lithium 
niobate substrate with two input transducers and one 
output electrode along the delay path (Fig. 8). If one 
signal is fed to one transducer and another signal to the 
other, the two signals counterpropagate in the delay line 
and are multiplied locally because of nonlinear mixing in 
the substrate. The spatially integrating output electrode 
then supplies a signal that is the convolution of the two 
input signals time-compressed by a factor of two. 

Because of the weak nature of the nonlinearity, the 
acoustic power has to be concentrated if the SAW is to be 
efficient. Surface acoustic waves generated by wide-aper- 
ture input transducers are therefore compressed by a 
multistrip beam compressor into a narrow beam and are 
then fed into a wave guide formed by the output elec- 
trode and typically five wavelengths wide. 

In an early device, antisymmetric wave-guide modes 
were found to produce spurious signals. Examination 
with an SEM proved that these modes were excited be- 
cause of the asymmetric design of the beam compressor. 
Antisymmetric modes were eliminated by using a beam 
compressor redesigned to be perfectly symmetric. 


Achieving unidirectionality 


In the previous examples, 3 dB of acoustic power were 
lost at each transducer because surface acoustic waves 
are radiated in two directions. Unfortunately, the better a 
bidirectional transducer is matched to its load, the more 
it tends to reflect acoustic waves. To reduce reflections, 
bidirectional transducers must be deliberately mis- 
matched, and mismatch accounts for most of the 15-to- 
35-dB insertion loss typical for SAW components. 

One method of preventing these losses is to arrange a 
U-shaped multistrip coupler around the transducer. If 
the transducer is placed 1/8 wavelength apart from the 
center of the coupler, waves add up constructively in one 
direction and destructively in the other, and the trans- 
ducer becomes unidirectional. If unidirectional transduc- 
ers are matched to an electric load, insertion loss as well 
as reflections are reduced. 

When the SEM examines such an arrangement, it is 
seen that SAW radiation is more intense towards the left 
than towards the right (Fig. 9). Unidirectionality is not 
perfect because of spurious waves radiated in the lower 
region of the interdigitated electrodes and in the upper 
part of the multistrip coupler. These spurious waves 
must be suppressed in order to improve the directivity of 
the arrangement. LI 
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If you need to simulate a 
signal between .002 Hz and 
20 MHz, you've come to the 
right place. Our new 190 
Series has the flexibility to 
meet any bench, production, 
or service application. 


Model 190 is a .002 Hz to 
20 MHz function generator that 
gives you triggered and gated 
output plus symmetry control 
for sawtooth, pulse, and non- 
symmetrical sinewaves. The 
30 V output can be attenuated 
to 1.5 mV, and there is DC 


offset with a calibrated zero. 
The price? Just $895. 


For just a little more ($1195) 
Model 191 gives you all of the 
above, with an important 
plus: pulses and bursts. An 
adjustable delay/width and 
true 90 ohm TTL output make 
this a versatile and accurate 
source for logic testing. 

Model 193 is two generators 
in one. It has an independent 
function generator for AM, FM, 
sweep, and suppressed carrier 
modulation. This second 
generator can be combined 
with the internal trigger and 
gate capability to produce 
nearly any signal simulation 
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desired. Two generators for 
the price of one: $1199. 

So no matter what kind of 
signal source you re looking 
for, you know where to look. 
Wavetek's new 190 Series. 
For details, contact Wavetek 
San Diego, 9045 Balboa Ave., 
PO. Box 85265, San Diego, CA 
92138. Tel: (619) 279-2200; 
TWX 910-335-2007. 
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wide range function generator 
comes in a wide range of instruments. 

















-Designer’s casebook 


Strobing limits power 
needed by E-PROMs 


by Don Schuman 
Redmond, Wash. 


Engineers faced with the problem of reducing power 
consumption in systems employing erasable programma- 
ble read-only memories can now turn to this strobing 
circuit (a). It activates only the E-PROM that is accessed 


during any clock cycle. Hence the amount of power . 


saved is proportional to the number of E-PROMs used in 
the system and their relative access times. 

Transistor Q, controls the +5-volt supply’s on-off tim- 
ing, which is set by the input clock pulse after its passage 
through some associated circuitry, and transistors Q, 
through Q, determine which E-PROM must be powered 


Conserving energy. By strobing only the particular erasable program- 
mable ROM that is accessed during any one clock cycle, the design 
(a) lowers power requirements for a system that uses a number of E- 
PROM or ROM devices. The timing diagram (b) shows the relationship 
between the access time for each E-PROM and the clock cycle. 
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by the +5-v pulse supplied by Qo. The address-decode 
logic, produced by decoder 74C138, controls the con- 
duction of transistors Q, through Q,. In addition, capac- 
itors C, through C, stabilize supply V.. and stop oscilla- 
tions by damping the undesired frequencies. 

The timing requirements (b) indicate that the chip- 
enable and output-enable signals must be high for at 
least 50 nanoseconds before V.. falls below 4.75 v. This 
technique is designed to work with type 2716, 2516, 
2732, 2532, 2764, and 27128 E-PROMs. L 
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Voltage-pulse converter 
needs no supply regulation 


by F. Ypenburg 
CSIR, National Physical Research Laboratory, Pretoria, South Africa 


Suitable for low-frequency applications, this voltage—-to— 
pulse-train converter consumes little power and is rela- 
tively insensitive to power-supply variations. For a varia- 
tion between 5 and 15 volts dc, the circuit yields an 
accuracy of better than +0.5%. The design has no need 
of a regulated supply and is attractive for battery 
powered applications. : 
The current through potentiometer R, charges capaci- 
tor C,, which in turn determines the rate of the output 


D, 1N4148 


D3 | LM136 
Ra 
10 kQ 


D2 W 1N4148 


pulse. For an input voltage of 2.5 Vv, this current and 
consequently the output pulse rate is zero, while for Vin 
= OV, the rate is 5 pulses per second and the current is 
1.8 milliamperes. 

When the output voltage of operational amplifier U2. 
reaches 3.3 V, comparator U2» changes state and trig- 
gers gated astable multivibrator U;. This action sends a 
pulse to resistor R,, which starts transistor Q,. As a 
result, C, discharges through Q,, and R,, charges C,. 
Therefore, when C, reaches half the supply voltage, it 
resets the multivibrator and the cycle starts again. 

The 2.49-v reference for comparator U2. and the 
starting voltage for C, are generated by the network 
comprising current source U,, potentiometer R., and 
diodes D, through D,. In addition, R, and R; stabilize 
the comparator through hysteresis while C, allows it 
when necessary to remain in low state for a longer 
period of time. L 
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Converter. This voltage-to-pulse-train converter provides a pulse-rate output that is insensitive to power-supply variations and is suitable for 
low-frequency applications. The circuit consumes 1.8 mA and is accurate to within 0.5% for a supply variation between 5 and 15 V dc. For an in- 
put voltage Vin ranging from 0 to 2.5 V, the output pulse rate is between 5 and 0 pulses per second. 





Jump-on-reset helps 
iSBC-80/20 use its RAM fully 


by D. M. Brockman and L. A. Malchodi 
Boeing Airplane Co., Seattle, Wash. 


It is often desirable for a microcomputer to be able to set 
the address of its random-access memory initially at zero. 
That ability is conferred on Intel’s iSBC-80/20 by this 
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jump-on-reset circuit. The microcomputer is thereby en- 
abled to run a CP/M-compatible operating system. In 
addition, the circuit provides a vector control for the 
programmable read-only memory at address OF800,, and 
allows the monitor program to load the operating system 
in the lower address space of the RAM. The on-board 
PROM may be disabled by installing a jumper from pad 
W.2.. to W3.. 

Once a reset command is issued, the INIT signal from 
the Multibus sets the gate latch comprising NAND gates 
U.. and Ui». This latch enables bus driver U, and 
disables the RAM with the INH1 pulse. With the address 
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Destined for 

PL/M and Pascal. 
The structosram- 
generator AIDS: 
Going consequently 
to perfection. 


Structograms from Nassi- 
Shneiderman: A classic 
nats iavelommavamian|eje)arclal! 
support, having one disad- 
vantage: drawn-out, 
time-consuming — because 
of the manual way of 
operation. 
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using the structogram- 
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programs, improvements, 
tests and documentation — 
with AiDS you are 
heading for perfection. 

You’ll understand, that we 
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FRACTIONAL TO 10 HP 


DYNAMOMETERS 


ACCURACY .25% 


They use hysteresis brakes, so you get all the other 

advantages of hysteresis torque control as well. Full 

range of models up to 200 Ib.in., with English, metric, 

or SI calibration. The interchangeable readout simul- 

_ taneously displays torque, speed, 
and horsepower, with pushbutton 
hold as needed. There’s no sys- 
tem as simple, foolproof, and 
efficient for testing motor output. 
Request literature package 
today. | 


see our Catalog in 


or call us toll-free at 


800-828-7844 
(except New York State) 


70 GARDENVILLE PARKWAY WEST 
BUFFALO, NEW YORK 14224 = 716-668-5555 
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Cost-effective fee, practical programs, convenient 
availability, and demonstrated results. 

Our programs can be presented at your location 
for six or more attendees at significantly reduced 
costs. Our experienced instructors have extensive 
practical experience and strong communications 
skills. Each of our seminars has been presented 
to attendees for a variety of corporations. 


For further information, call Irene Parker at (212) 
687-0243. Or write to her at the McGraw-Hill 

Seminar Center, Room 603, 331 Madison he 
Avenue, New York, NY 10017. w 1 
You may also telex at #522372 IP AHOWD. Ali 
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Jump. Using a few logic gates, this jump-on-reset circuit allows Intel’s iSBC-80/20 microcomputer to operate with its random-access memory 
initially set at address 0. After the processor is reset, the circuit also provides the monitor PROM with a vector to the OF800,. address. 


bits set at 0, the operand code 0C3,, for JMP is enabled 
on the bus and fetched by the central processing unit. 
Gates U:., U2, and U3. generate signal XACK, which 
enables the central processing unit to fetch the op codes 
sent on the bus. 

When JMP is decoded, the CPU fetches the low byte of 
the jump operand from address 1 and the high byte 
from address 2. As a result, the output of gate U2. is 
low, and a 0 is sent on the bus. But for address 2, the 


output of Uj. is high and address OF800,, is transmit- 
ted. This condition forces the CPU to execute a jump. 
When the CPU fetches the next byte from the new 
address space, the most significant byte of the address 
bus, ADRF, is set and the gate latch is reset, making the 
circuit inactive. L 





Designer's casebook is a regular feature in Electronics. We invite readers to submit original 
and unpublished circuit ideas and solutions to design problems. Explain briefly but thoroughly 
the circuit’s operating principle and purpose. We'll pay $75 for each item published. 








Single comparator forms 
frequency doubler 


by Ralph A. Giffone 
New England Research Laboratory, Cambridge, Mass. 





Using just a single comparator chip and a few discrete 
components, this frequency multiplier produces rectangu- 
lar pulses at twice the frequency of the input signal. The 
duration of the output pulses is adjustable and can be 
made asymmetrical by varying the rising and falling 
edges of the input signal. Also, the circuit is simple and 
may be built from off-the-shelf components. 

The circuit (see figure) generates a positive pulse of 
duration t,. on both the rising and falling edges of the 
input signal. On the rising edge, the inverting input 
terminal of the comparator is set at 0.5V..+0.6 volt by 
D, while the noninverting input terminal rises to the 
full input voltage. Consequently, the comparator output 
goes high and remains in that state until C, charges to 
the level where the noninverting terminal is again less 
than 0.5V..+0.6 Vv. On the pulse’s falling edge, the 
positive terminal of U, is set to 0.5V.—0.6 V by D, and 
the negative terminal is grounded. Again U,’s output 
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Doubler. Single comparator U, and a few discrete components yield 
a frequency doubler that generates a positive pulse of duration tow on 
both the rising and falling edges of the input signal. The duration of the 
pulse (tow) is adjustable and is given by K(R;+Rs3)C, for the falling 
edge and K(R3+R,4)C2 for the rising edge. For the components 
shown, tpw measures about 0.31 ms. 


goes high and remains so until C, charges to a point 
where the negative terminal is greater than 0.5V..-0.6 V. 

Since the input is a square wave and both sections of 
the circuit are identical, the durations of the output 
pulse for both the rising and falling edges of the input 
are the same. In terms of the component values, pulse 
width t,. = K(R,+R;)C,, where K is a constant that is 
dependent on V.. and the input voltage. L 
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There are over 700,000 excellent reasons why more and more 
companies are coming to EDAC for their card-edge connector needs. 


When you add up all the series of card 
edge connectors, the full magnitude of 
contact sizes, single and dual readouts, the 
myriad of available contact spacing, plating 
choices and material, insulator materials, 
available card guides and termination 
styles, you will be pleasantly surprised to 
learn that it comes to over 700,000 choices 
available to your company. Impressive! 
What is equally impressive is the kind of 
company EDAC is. The Chairman of the 


Board still reads all the orders as they 
come in. So does the President. And they 
both still get a “kick” out of doing that. 

It is, therefore, not so surprising to learn 
that EDAC probably offers the fastest 
delivery time and quick turnaround. It also 
has the desire and ability to manufacture 
to custom specifications efficiently and 
with justifiable pride. We believe you will 
find it a pleasure to do business with a 
Company that has not forgotten all the 


good reasons that made it grow. 

For more detailed information and your 
free comprehensive catalogue, please 
contact EDAC, today. 


FUL 


EDAC INC. 20 Railside Road, 
Don Mills (Toronto) Ontario M3A 1A4 
Tel.: 416-445-2292 TWX: 610-492-1398 





EDAC Connectors are C.S.A. and U.L. approved and are available throughout the major countries of the world. 
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Highly integrated 
6-bit microprocessor 
ups performance, aids 
design of work station 


A personal professional work station, 
a typical application, is easy to build 
with the processor and a few other chips 














by Kenneth Shoemaker, /nte/ Corp., Santa Clara, Calif. 


L] Microprocessor makers are bringing a new guest to the 
party, and system designers are celebrating. The manu- 
facturers have been using the advent of very large-scale 
integration to produce processor chips with many more 


integrated peripheral functions than ever before, thus. 


making it possible for designers of work stations and 
personal computers to obtain the highest possible perfor- 
mance with the greatest number of features at the lowest 
possible cost. 

One such processor is the iAPX 186, also known by its 


part number, 80186. Besides its 8086-compatible central 
processing unit, it contains a direct-memory-access con- 
troller, an interrupt controller, timers, chip-selection and 
wait-state circuitry, and a clock generator, so that it suits 
applications where component count, board size, and 
cost are primary design considerations. The low cost of 
VLSI designs like the 186 makes it possible to expand 
upon the set of features commonly expected in work 
stations and personal computers. Today these systems 
typically include a 16-bit microprocessor, at least 64-K 
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1. Memories. A typical memory subsystem for a personal work station’s computer that is based on the 80186 microprocessor contains 16 dy- 
namic random-access memory chips with their controller and two 27128 .128-K erasable programmable read-only memories. Also part of the 
memory subsystem, but not shown here, is the memory portion of the 80150 CP/M 86 operating-system kernel, which is 16-K bytes of ROM. 
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bytes of random-access memory, a couple of floppy-disk 
drives, one or two serial-communication ports, and usual- 
ly a parallel input/output port driving a printer. 

Compatibility with existing application software and 
the bulk of new software being produced is almost al- 
ways a high priority in such computer systems. The 186 
fills these requirements because it is completely software- 
compatible with the 8086 and 8088 microprocessors, 
which have been used in many recent personal computers 
and work stations. 





Designing a work station 


Typical of the systems that can take most advantage of 
the performance and cost benefits of the 186 is a personal 
work station for business use. Such a design demon- 
strates how much the design process is simplified with 
the highly integrated 186. The integrated circuits used to 
provide the complete capabilities of this work station 
include an 8-megahertz 80186, an 8274 dual-channel syn- 
chronous and asynchronous serial controller, an 8272 
floppy-disk controller, the 80150 CP/M 86 operating- 
system kernel, an 8255A 24-line parallel-I/O port, an 
8203 84-K dynamic RAM controller with sixteen 2164A- 
20 (200-nanosecond) RAMs, and two 27128 128-K eras- 
able programmable read-only memories. 

The 186 microprocessor bus is almost identical to the 
8086 bus. It features a multiplexed address and data bus 
and various control and status lines. These include read 
and write lines, a valid-address latch signal, a data-bus— 
direction signal, and a data-bus—enable line. It also has 
three status lines used to differentiate the bus cycles. The 
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2. Peripherals. An 80186-based system 
might have a set of peripheral chips including 
a floppy-disk controller, a parallel port, and a 
serial-communications controller. An 80150 
chip, if included, would provide fast access to 


FLOPPY: the CP/M 86 operating-system kernel. 


DISK 
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control and status lines may be con- 
nected to either a 8288 bus controller 
or a 8289 multimaster bus arbiter, 
which will be used in large 186 sys- 
tems. The type of bus-exchange pro- 
tocol in the 186 allows easy interfac- 
ing with the new generation of Intel 
peripheral devices, such as the 82586 
Ethernet controller and the 82730 al- 
phanumeric text coprocessor. 

The 8-MHz 186 requires medium- 
speed memory and high-speed pe- 
ripheral devices if it is to operate 
without wait states. However, it can 
be programmed to insert wait states 
automatically for simple interfacing 
with slower memory or peripheral 
devices. This provision simplifies sys- 
tem design when slow devices are 
used, since no external circuitry is 
required for adding wait states. 

Because the 186 is really an en- 
hanced version of the 8086, the func- 
tions of certain memory areas are 
predefined. The processor begins execution at location 
FFFFO,,, so this location will usually hold a nonvolatile- 
memory address such as an E-PROM containing the ini- 
tialization code. Since the 186 uses the memory space 
defined by addresses 0,,-3FF,, for an interrupt-vector 
table, this area is usually filled with RAM addresses. All 
other locations in the system memory can be used for 
operating-system code and users’ application programs. 

The integrated chip-selector and wait-state generator 
on the 186 supplies six signals for selection among the 
memory components in the system and for automatic 
insertion under program control of up to three processor 
wait states when an access is made to a particular memo- 
ry device. The result is a considerable simplification of 
the circuitry for memory-chip selection. 

In a typical memory system (Fig. 1), the chip-selection 
lines of the 186 select various memory banks. For exam- 
ple, the two E-PROMs, which include the power-on initial- 
ization code beginning at address FFFFO,,, are selected 
with the upper-memory chip-selection line. The lower- 
memory chip-selection line selects the entire bank of 
dynamic RAMS. 

Though the E-PROMs and the 80150 memory do not 
require any wait states for proper operation, the RAM 
bank requires three of them for standard operation and 
additional time if a processor-to-memory access collides 
with a RAM refresh. 

The reason for the three wait states, which slow down 
the interface, is the nature of the asynchronous 8203 
RAM controller chosen for this design example. Much 
time is lost during every bus cycle to the memory bank 
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resolving the asynchronous signals from the processor to 
the RAM controller. Alternatively, a synchronous RAM 
controller such as the 8207 would yield higher perfor- 
mance if needed. The response time of the memory bank 
to accesses from the 186 would be much faster because 
fewer or no wait states would be required. 

Since the 186 multiplexes both addresses and data over 
its external bus, addresses must be latched into external 
devices if they are to remain stable during a bus cycle. 
Few memory devices have such latches. A typical 186 
system will require separate transparent address latches, 
which minimize the time between the arrival of a valid 
address from the processor and its presentation to memo- 
ry. The address-latch signal from the 186 allows simple 
latching of valid addresses into external registers. 

Although data and address information share the pro- 
cessor bus, performance is not penalized, since data and 
addresses are moved on the bus during completely inde- 
pendent time cycles. Also, the requirement for external 
address latches does not complicate system design be- 
cause address information must go to a variety of memo- 
ry and I/O devices that are likely to require some buffer- 
ing anyway. 

The 186’s memory is arranged as 16-bit words; howev- 
er, it can also be accessed as individual 8-bit bytes. This 
duality means that a memory write operation can modify 
either the entire word or just the upper or lower byte. To 
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access each byte of a word separately, the system needs a 
mechanism to enable only the correct half of memory 
during a byte write. The 186 provides two signals to 
control writing to either half of memory or to both at 
once. Such a technique is unnecessary during byte reads, 
for both halves of the memory may be accessed and the 
unused byte discarded. 

External ready lines are either automatically assumed 
to be ready or are ignored by the processor or are used 
to insert additional wait states after the integrated wait- 
state generator has inserted the programmed number of 
wait states. Because the wait-state generator can be pro- 
grammed to ignore external ready lines, they need not be 
driven ready by devices that require a fixed number of 
wait states, such as E-PROMS, most static RAMs, and 
most I/O peripheral devices. The correct number of pro- 
grammed wait states is always generated for these parts, 
thus simplifying the ready circuitry of 186-based systems. 


Peripheral grouping 


The 8274 serial-communications controller, 8255A 
parallel port, and 8272 floppy-disk controller in this de- 
sign for a work station may be considered as a group 
because they are all addressed the same way. Since the 
external data bus is 16 bits wide, these 8-bit peripheral 
devices reside only on the bus’s lower half, the even half. 
The sequential registers of the peripheral chips will reside 
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at subsequent even address- 
es, 400,,, 402,,, and so on. 

A sample peripheral sys- 
tem (Fig. 2) requires a data 
buffer like an 8286 or 8287 
to prevent bus contention 
between the 186 processor 
and the peripheral devices 
(see “Interfacing with the 
80186 bus,” p. 145). The 
processor provides two lines 
to control the enabling of the buffer and the data direc- 
tion. The data-bus—direction line is directly connected to 
the transmit line of the buffer, while the data-bus—enable 
line is joined with the peripheral-selection lines of the 
processor such that it is enabled only when an access is 
made to a peripheral device. 

This interdependency is required because the data- 
bus—enable line is driven active during all bus cycles 
when data is active on the bus. If the peripheral-chip— 
selection lines were not factored into the buffer-enable 
control line, the buffer would drive the 186 bus during 
any read cycle, whether to the peripheral devices or to 
memory. This intervention would cause bus contention 
between the peripheral buffer and the memory system. 

The 186’s peripheral-chip-selection lines directly select 
the individual peripheral devices. These seven lines acti- 
vate seven contiguous 128-byte locations above a pro- 
grammable base address. This base address may be either 
in I/O space or in memory space, so that the peripherals 
may be mapped as I/O or memory under program con- 
trol. In addition, whenever any of the peripherals is 
selected by the 186, the integrated wait-state generator 
will insert the required number of wait states to ensure 
that good data is written to or read from the device. 

The floppy-disk controller uses the DMA unit on the 
186 to provide high-speed 1/0 from and to the disk. The 
controller requests a transfer for every byte of data, and 
the DMA controller accesses consecutive bytes in memory 
from either the upper or lower half of the data bus, thus 
handling both the sequential access of 8-bit data from the 
disk and putting 16-bit data in the memory. 

The 186 DMA controller does not return an acknowl- 
edgment signal. The DMA acknowledgment is just the 
writing or reading of data to or from the requesting 
device. The acknowledgment can be handled this way 
because every DMA cycle on the 186 will require two bus 
cycles—one to fetch the data, the second to deposit it. 

An explicit DMA acknowledgment is required only 
when data is passed from an I/O device to the memory in 
a single bus cycle. Because the disk controller requires 
both chip-selection and DMA-acknowledgment signals, 
two of the 186’s peripheral-chip-selection lines are dedi- 
cated to providing them. Whenever the processor wishes 
to read or write control information to the floppy-disk 
controller, it accesses the address corresponding to its 
chip-selection line connected to the controller’s chip-se- 
lection line. Whenever the DMA unit needs to read or 
write data in response to a request, it accesses the proces- 
sor’s chip-selection line that is connected to the control- 
ler’s DMA-acknowledgment line. 

The integrated DMA controller can gain control of the 
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ACCESS-TIME REQUIREM 





processor bus much more 
quickly than an _ external 
controller could. The result 
is better system perfor- 
mance, because fewer clock 
cycles are wasted during the 
bus transfer between the 
CPU and the DMA channel. 
However, this speed can 
cause problems with some 
peripheral devices that re- 
quire a minimum time between the request for a direct- 
memory access and the DMA unit’s acknowledgment. For 
example, the 8272 floppy controller requires 800 ns be- 
tween request and acknowledgment, while the DMA con- 
troller can respond in as little as 625 ns. The problem is 
solved by inserting two clock cycles of delay between the 
disk controller’s DMA request-line output and the DMA 
controller’s request-line output. 


Operating-system chip 


This example of a personal work station based on the 
186 uses the 80150 for its CP/M 86 operating-system 
kernel. This chip supplies the system with an additional 
interrupt controller and additional timers. Because the 
186 bus is almost identical to the 8086 bus, the 80150 
attaches to the 186 without any glue chips. 

The 8274 serial-communications controller uses the 
timer unit on the 186 to provide the baud-rate clock for 
one of its serial channels. It uses the baud-rate timer on 
the 80150 to provide the clock for the other channel. 
Both clock sources can be programmed to deliver a con- 
tinuous stream of pulses with the proper spacing for the 
required baud rate. However, different programming se- 
quences are needed to initialize the two clock sources. 

The acknowledgment line from the 80150 is connected 
to the external ready line of the microprocessor so that 
whenever any resource on the former is accessed, an 
external ready signal is returned to the latter. This return 
signal is not, however, required for accesses to the 
80150’s 16-K ROM or its integrated peripheral devices. 
The chip-selector and wait-state generator on the 186 can 
be programmed to ignore all external ready signals when 
accessing such a chip and to terminate the bus cycle 
regardless of the state of the external ready. 

The system initialization code must set up the control 
registers of the microprocessor’s chip-selector and wait- 
state generator. The only chip-selection line that will be 
active before being explicitly initialized by the CPU is the 
upper-memory selection line, and it will be active only 
during access to the top 1-K of memory space. When the 
the integrated chip-selection unit is used and the pro- 
gram jumps the top 1-K of the address space before the 
related registers are properly programmed, the system 
will not operate because the memory-selection line will 
not be driven active. 

All that the initialization code (see table) need do is 
determine the number of wait states required for the 
various devices in the system and then insert the appro- 
priate programmed values. After the chip-selection lines 
are initialized, the rest of the system may be initialized in 
any order the system designer wishes. 
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Shallower streaming-tape drives 


- promise compact mass:-storage backup 


Also newly capable of storing 600 megabytes, the 1/4-inch-tape cartridge 
is becoming a more competent helpmate for Winchester disks 


by M. Thomas Makmann, Archive Corp., Costa Mesa, Calif. 


[] Both now and for the foreseeable future, Winchester 
disk drives will be the primary mass-storage device of the 
personal and professional computer. But their backup 
devices have failed to keep up with the unique ability of 
these drives to combine ever smaller physical sizes with 
ever greater bit capacities—10 or more megabytes apiece 
in the newest personal computer systems. 

Quarter-inch streaming-tape drives are now making a 
strong bid for that backup role. Today they are capable 
of storing 60 megabytes on a single cartridge containing 
600 feet of tape. With a tape speed of 90 inches per 
second, such a peripheral is ideal for supporting Win- 
chester disks in the 10-to-over-200-megabyte range. In 
addition, these drives can perform the typical tasks re- 
quired by a removable-medium device, like software dis- 
tribution, program interchange, and program and system 
loading. 


Left behind 


In contrast, floppy-disk drives have, at any rate for the 
time being, dropped out of the contest. At least until the 
further development of vertical recording, they seem un- 
likely to advance beyond a 1-megabyte limit in capaci- 
ty—indeed an inadequate backstop for hard-disk storage 
that can reach 300 megabytes. Moreover, their small size, 
perhaps their strongest claim to use in desktop computer 
applications, has now been duplicated by the latest and 
smallest streaming-tape device, the Scorpion from Ar- 
chive Corp. (Fig. 1). It has the form factor of a half- 


height, 514-in. floppy-disk drive, yet it is capable of 





1. The right size. The Scorpion 5.25-in. streaming-tape drive (middle) fits into exactly the same space as half-height 5.25-in. Winchester or flop- 


attaining a capacity of as much as 60 megabytes. 
An alternative backup for Winchester disks is the 4- 


in. tape drive, which is popular for archival and backup 


systems in minicomputer and larger installations. But it 
has not progressed beyond the 6,250-bit-per-inch group- 
coded recording introduced a decade ago. In the next 
couple of years, the system designer and end user can 
expect to see continuing dramatic increases in capacity— 
or decreases in size—for the Winchester disk as well for 
the 1/4-in. streaming-tape drives. Stated another way, 
the smaller systems and peripherals will become as pow- 
erful as their larger counterparts. 


Contents first 


But any description of just how the Scorpion stream- 
ing-tape cartridge was shoehorned into a small floppy- 
disk-style package deserves to be justified in terms of the 
ultimate utility of the approach. A closer look at the 
Scorpion and its very similar predecessor, the Archive 
Sidewinder, will show how well they serve the backup 
mass-storage needs of present and upcoming professional 
computer systems. 

The Sidewinder is a 20-, 45-, or 60-megabyte tape 
drive packaged in an industry-standard 8-in. floppy-disk 
form factor. Its integrated intelligent formatter and con- 
troller relieve the host system of the jobs of tape motion 
control, tape formatting, and error-processing routines 
normally performed by separate device controllers or 
host software. 

The tape format for the current 8-in. Sidewinder prod- 


py-disk drives. It is a much better match for small systems than 8-in. drives (right). A full-height 5.25-in. streamer with controller is shown at left. 
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2. Efficient. The Archive tape format employed in the 8-in. Sidewinder tape drives uses the 
tape efficiently. Within each 528.5-byte block, 512 bytes are used for data, yielding 97% 
efficiency. The 5.25-in. Scorpion product can use either this format or the QIC-24 format. 


12 BYTES, 
MINIMUM 


4 BITS, 


4 2 
BYTES BYTES} MINIMUM 


PREAMBLE BLOCK ADDRESS 


POSTAMBLE 
DATA-BLOCK 


MARKER 


CYCLIC REDUNDANCY CHECKSUM 





3. New format. A new format, QIC-24, has been defined for the 5.25-in. drives. It is a modified 
version of the Archive format shown in Fig. 2. A track-reference burst was added before track 
zero and the block-address field was increased from 1 byte to 4 for extended addressing. 


and 0.5 byte for optional features. 
The Scorpion drive can be command- 
ed by software to write either format 
and will aytomatically determine 
which format is recorded on an exist- 
ing tape. 

But by far the dominant character- 
istic of the Scorpion drive is its phys- 
ical size—half the height of a stan- 
dard 5.25-in. disk drive. The entire 
set of functions of the 8-in. Sidewind- 
er product is contained in that much 
smaller form factor. Mounting holes 
and front-panel bezel dimensions are 
also the same as for standard half- 
height 5.25-in. floppy-disk drives. 

The 5.25-in. tape drives, like their 
8-in. counterparts, are ideal for doing 
Winchester disk backup, program 
loading and distribution, and other 
removable-media functions. They 
also fit extremely well into the 
shrinking systems of today and offer 
the system designer increased capa- 
bility and value for the systems of 
tomorrow. 

The reduction in the Scorpion’s 


uct (Fig. 2) is a fixed 512-byte data field with a single- 
byte block address and a 2-byte cyclic redundancy check- 
sum. Together with the 12.5-byte interblock resynchroni- 
zation burst, composed of the preamble and the post- 
amble, and the 1-byte data-block marker used as a 
synchronization character, this becomes a 528.5-byte 
block. A block of this length containing a 512-byte data 
field yields a 97% tape utilization factor. File marks are 
also written as full 528.5-byte blocks with a unique char- 
acter used as a file marker written in the data field. 

The present 8-in. product has been in production for a 
number of years and, with tens of thousand of units in 
the field, has become a considerable force in the industry. 
Its companion product, introduced just recently, is the 
Scorpion with (as already noted) a form factor matching 
that of a half-height 5.25-in. floppy-disk drive. 

The Scorpion uses the same industry-standard 450- 
foot-tape cartridge as the Sidewinder and has compara- 
ble 20- and 45-megabyte capacities. In addition, this 
product can use the recently announced DC600 car- 
tridge, which contains 600 ft of tape. This 30% longer 
tape boosts the nine-track version to 60 megabytes. The 
drive automatically detects and adjusts to the length of 
tape in the cartridge inserted. 

In addition to the Archive standard tape format, the 
Scorpion drive is capable of reading and writing the 
newly defined QIC-24 tape format (Fig. 3). This format 
is a modified version of the original Archive format. The 
changes are a track-reference burst prior to track zero 
and an increase of the block address field from 1 byte to 
4 because a 1-byte address does not yield a unique block 
address for every block that can be written on the tape. 
This 4-byte field is divided among three functions: 2.5 
bytes for the block address, 1 byte for the track address, 
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physical size is made possible by two 
major design efforts—large-scale integration and mechan- 
ical packaging. The mechanical design behind fitting a 
5.25-in. cartridge tape drive into the half-height floppy- 
disk—drive form factor presented a challenging task. To 
start with, the industry-standard American National 
Standards Institute cartridge used in these products was 
not meant for a 5.25-in. enclosure. It was designed for 
loading the tape front first, such that the read-write head 
and capstan are easily engaged. 

But, to fit within the 5.25-in. form factor measure- 
ments, the cartridge must be loaded short side first rath- 
er than front first (Fig. 4). Now, though, it is no longer 
easy to engage the read-write head and capstan because, 
with its protective door open, the cartridge width is equal 
to the inside width of the 5.25-in. enclosure. Consequent- 
ly, there is no room left for the read-write head to simply 
slide forward. 

Instead, a more complex loading method was designed 
to open the protective door, move the read-write head 
into position, and engage the capstan. Also, to ensure 
reliable operation and media interchangeability, the load 
mechanism must reference the cartridge to the ANSI- 
defined cartridge-reference surface, and the mechanical 
tolerances in positioning the read-write head must be 
accurately controlled. 

A number of packaging methods with varying degrees 
of acceptability were considered during the design phase. 
The entire mechanism could have been pulled out from 
its enclosure and the tape loaded front first from the 
side. But this method has serious packaging and esthetic 
limitations and would be unlikely to be acceptable to all 
users. All other methods evaluated loaded the tape car- 
tridge endwise through the front of the unit and moved 
the mechanical assemblies out of the way for loading and 
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Opens protective door, 
loads eject spring, and 
references cartridge. 


References cartridge, 
loads head assembly, and 
locks cartridge in place. 


Unloads head assembly. 


slide lever to center. 


CARTRIDGE LOCK o. LOAD FROM FRONT 


Move front-panel 
slide lever past center. 





Closes protective door 
Ejects cartridge part way. 


4. Side slip. The physical dimensions imposed on the tape cartridge by the 5.25-in. floppy-disk-drive form factor required a mechanical design 
where the tape is loaded side or end first, rather than front first, as is conventional. This meant that the protective door on the cartridge would 
have to be opened and the read-write head assembly brought into position after the cartridge had been fully loaded. 


then back into position to engage the read-write head 
assembly and tape capstan. In the final packaging devel- 
oped by Archive, once the tape cartridge is loaded it does 
not stick out anywhere at anytime. The cartridge loading 
and unloading sequence is shown in Fig. 4. 

The printed-circuit board area available in the 5.25-in. 
product is significantly less than in the 8-in. product. The 
basic Scorpion drive and the version with the built-in 
formatter and controller both make extensive use of 
state-of-the-art LSI to provide the same functions in a 
smaller package. Most of the formatter and controller 
logic has been incorporated into proprietary integrated 
circuits. As well, numerous hybrid circuits are used to 
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5. Interface. The proposed standard interface for 1/4-in. streaming- 
tape cartridge drives called QIC-02 Rev D uses an asynchronous 
protocol over a byte-wide bidirectional bus. Other lines are used for 
handshakes, control, and other status signals. 
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further reduce the chip count. Other advantages of an 
LSI implementation are smaller size, lower power con- 
sumption, and increased reliability. 

There is one area, however, where the system designer 
or end user would prefer to see no change. This is at the 
interface of the new peripheral with the system. Once a 
peripheral type has been integrated into a system and the 
hardware and software interfaces are fixed, subsequent 
products should adhere to the same interfaces. 


Standard interfaces 


Considerable progress has been made on standardizing 
an interface for the 1/4-in. streaming-tape drive. The QIC 
group (Quarter-Inch Cartridge Drive Compatibility Com- 
mittee) has produced an interface specification referred 
to as QIC-02 Rev D that defines a device-level interface 
for connecting the drive to its controller [Electronics, 
May 5, 1983, p. 110]. The specification document defines 
the interface parameters and command set that must be 
implemented to be plug-compatible with the QIC-02 in- 
terface. A number of optional commands have been de- 
fined as well and can be implemented as required. 

The QIC-02 interface (Fig. 5) uses an asynchronous 
handshake protocol and a byte-wide bidirectional bus for 
command, status, and data transfers. All standard com- 
mands are initiated by the transfer of a byte-wide com- 
mand from the host to the drive. The QIC committee has 
also defined a specification called QIC-24 for data inter- 
change that defines the data format and track positions 
on the tape. 

In the case of the intelligent Scorpion, its interface 
with the host is the same QIC-02 Rev D one as is used 
by the 8-in. Sidewinder drives. Therefore the new drives 
can be easily added to existing systems since existing host 
adaptors and host software need not be changed. In 
addition, a number of QIC-02 optional commands will be 
implemented in the peripheral device to enhance its 
capability. LI 
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Software notebook 


803 1’s counter buys it a 
bargain 16-bit a-d converter 


by Akavia Kaniel 
Intech Inc., Santa Clara, Calif. 


The Intel 8031 microprocessor’s on-chip 16-bit counter, 
together with an Intech or Dynamic Measurements 
Corp. 3802 voltage-to-frequency converter, equips the ap- 
propriately programmed 8031 with an inexpensive high- 
resolution 16-bit analog-to-digital converter that is simple 
to construct. Other advantages of the design are an in- 
herently monotonic transfer function, no missing codes, 
integration of noise during conversions, and no reference 
phase (so that the converter can start the next conversion 
immediately upon concluding the previous one). 
Voltage-to-frequency converter U, tracks input voltage 
Vi. (see figure), which is between O and —10 volts, and 
produces a continuous pulse stream having a frequency 
proportional to the input voltage. For the input voltage 
shown, the voltage-to-frequency converter’s output fre- 


EXTERNAL CLOCK 
ENABLE, Ecp 


BIT-RATE 
OUTPUT, Z 


56 pF 
2.4576-MHz 








quency is between 0 and 2 megahertz. Binary counter 
U, divides this frequency by 4 to produce a 0-to-0.5- 
MHz output. 

Whenever the microprocessor is ready to start a con- 
version, it pulls the enable-L line low and opens the 
fixed time window H for 106.67 milliseconds. During 
this time, the pulses at the output of the voltage-to- 
frequency converter are counted by the 8031’s 16-bit 
counter, which is enabled by the window pulse. As a 
result, a digital number proportional to the input volt- 
age is generated. Once the window closes, the counter is 
disabled and the microprocessor is interrupted. 

The 8031’s a-d conversion program indicates that 
when the processor is interrupted, it halts the window 
generator by pulling the enable-L line high. The micro- 
computer then reads the conversion result stored in the 
counter, clears the counter, and starts the next conver- 
sion. The 106.67-ms window pulse is generated by the 
crystal-controlled window generator that is composed of 
1,200-hertz oscillator U,, binary counters U; and U,, 
and the 8031’s 12-MHz clock. L 


Software notebook is a regular feature in Electronics. We invite readers to submit short, 
original, unpublished programs and software solutions to engineering problems. Explain 
briefly and thoroughly the program’s operation. We’ll pay $75 for each item published. 


ENABLE L 


WINDOW H 
106.67 ms 


OUTPUT 
FREQUENCY 
0 TO 500 kHz 


OUTPUT FREQUENCY 
0TO 2 MHz 





ve 


— MICRO-- 
COMPUTER 


A-d converter. Using the a-d-conversion program for Intel’s 8031 and a voltage-to-frequency converter Uz, this design offers the 8031 a simple 
16-bit a-d converter. U, converts the analog input into a pulse train counted by the 8031’s 16-bit counter within a time window. 
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8048 program computes 
16-by-8-bit quotient 


by Donald W. McGuire 
Red Lion Controls, York, Pa. 


Many 16-by-8-bit divide routines for 8-bit microcon- 
trollers yield an 8-bit result and an 8-bit remainder, thus 
forcing the divisor to be greater than the most significant 
byte of the dividend so that the result may be contained 
in 1 byte. But for many industrial applications, this re- 
striction is intolerable. 

The divide routine presented here for the 8048 micro- 
controller eliminates the above requirement by furnishing 
a 16-bit resultant and an 8-bit remainder. Yet it uses 
only the same number of registers as a typical 16-by-8-bit 
divide routine. 


In the algorithm employed, the divisor is shifted left 
until the most significant bit is a 1 and the cycle counter, 
register R;, is incremented once for each shift. Next the 
dividend is shifted left until the most significant bit of 
the high-order byte is a 1; the cycle counter is then 
decremented for each shift. The divisor is repeatedly 
subtracted from the higher-order byte of the dividend 
and the results shifted left. A 0 is added to the result if 
the subtraction generates a carry, a 1 if it does not do so. 
This process continues until the cycle counter is decre- 
mented to 0. : 

In order to facilitate simultaneous shifting of the divi- 
dend and the results, register R, and the accumulator are 
used to hold the result and the initial dividend. When R, 
reaches zero, the division process is complete and the 
remainder is separated from the quotient. The remainder, 
which is contained in the high-order byte of the results, 
is first brought to its proper significance by shifting it to 
the right until its least significant bit is located in bit 0 of 
the accumulator. | is 


8048 PROGRAM FOR 16-BY-8-BiIT DIVISION 


THIS IS A 16-BY-8-BIT DIVIDE ROUTINE THAT 
PROVIDES A TWO-BYTE RESULT AND A ONE- 
BYTE REMAINDER 


AT ENTRY: 

A = UPPER 8 BITS OF DIVIDEND 

R2 = LOWER 8 BITS OF DIVIDEND 

R1 = POINTER TO DIVISOR IN RANDOM-ACCESS MEMORY 


AT EXIT: 


UPPER 8 BITS OF RESULT 

LOWER 8 BITS OF RESULT 

POINTER TO REMAINDER IN RAM 
= SET IF DIVISOR IS 0 OR 

GREATER THAN THE DIVIDEND ~ 


DIVIDE 


DIVIDE1 


DIVIDE2 
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DIVIDE1 ; THIS SECTION 
A, R2 ; TESTS THAT © 
A ; THE DIVIDEND 
A, @R1 ; 1S GREATER 

A ; THAN THE 

A, @R1 ; DIVISOR 
ERROR1 
A, R2 
A, @R1 
ERROR 


- TEST IF 
- DIVISOR “0” 

R5, #01 ; PRELOAD COUNT 
DIVIDE3 - LEFTHAND JUSTIFY 
A ; THE DIVISOR 

R5 '; INCREASE CYCLE 
DIVIDE2 ; COUNT 
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It’s official: Ada 
joins the military 


What’s what and 
who’s who in 
surface mounting 


How to talk about 
superconductors 


Software free 
for the asking 


Engineer’s newsletter 





The military’s Ada programming language, now approved by the 
American National Standards Institute, has been assigned the military 
standard designation ANSI/MIL-STD 1815A, according to the Ada 


Joint Program Office. The office says copies of the standard can be 


requested on Department of Defense Form 1425 from the Commanding 


Officer at the Navy Publications and Form Center, 5801 Tabor Ave., 


Philadelphia, Pa. 19120. Organizations offering courses, seminars, 


training programs, and textbooks on Ada can get free publicity in a new 


quarterly catalog to be called Crease—for Catalog of Resources for 


-Education in Ada and Software Engineering. Those wishing to be 


included should request questionnaires by calling (315) 336-2359 and 
asking for AdalIC. 


Surface mounting of integrated-circuit packages and passive components 
to printed-circuit boards has become one of today’s hottest topics. In 
“Surface Mounting Directory 1983,” D. Brown Associates Inc. has 
produced a valuable aid for the actual or potential user of this technique. 
This directory contains some 100 different categories, with over 6,000 
component, equipment, and service listings, well-organized and cross- 
indexed. Each of five product sections—components, sockets, specialized 
test handling equipment, assembly equipment, and contract services— 
contains four to five separate indexes that include product type and 
description, part number, package style, and packaging. Also included is 
an introduction to surface-mounting technology and a company index. 
The publication sells for $400. For information, contact Don Brown, D. 
Brown Associates Inc., P.O. Box 43, Warrington, Pa. 18976. 


To compile a working vocabulary for superconductors, the National 
Bureau of Standards evaluated input from dozens of institutions around 
the world and has come up with “Standard Definitions of Terms 


Relating to Superconductors.” Published by the American Society for — 


Testing and Materials, item B713-82, the terms compiled are divided into 
four categories: fundamental states and flux phenomena; critical 
parameters; fabrication, stabilization, and transient losses; and 
Josephson phenomena. The work, which is intended to be useful in 
setting specifications for practical commodity exchange, is obtainable for 
$4 by writing to the ASTM at 1916 Race St., Philadelphia, Pa. 19103. 
Another publication available, “Standard Test Method for dc Critical 


Current of Composite Superconductors” (B714-82), covers criteria and © 


practical techniques for determining the dc critical current with an error 
of less than 5%. | 


The Folklife Terminal Club, a Commodore users group, is making its 
software library available to owners of VIC, CBM, and Pet computers for a 
nominal copying and mailing fee of $10 per disk. The club’s archives 
contain more than 5,000 programs in the public domain covering 
education, business, games, and utilities. The first disk that should be 
ordered is the catalog disk, which contains an automatic disk-cataloging 
program, a listing of all the available programs, and instructions. For 
more information, the club can be reached at Box 2222, Mount Vernon, 
N. Y. 10551, or by calling Bob Krebs at (914) 664-1222. —Steve Zollo 
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Aore accurate than William Tell 
Faster than his overture. 


When you test PCM primary TH E N AVG controller) in either automatic or manual 
ultiplexes you need high accuracy, fast modes, the 2830 Multiplex Tester can also 
reed and more than a little flexibility. MARCONI be used in conjunction with Marconi 

Which are the exact qualities that 2 8 Cie) Channel Access Switches, Digital Simulators 
dt the Marconi Instruments 2830 PCM and Digital Analysers to provide a complete 
ultiplex Tester head and shoulders above M U LTl [PP =>, 4 test set in D/AandA/D applications. 

e competition. 

The 2830 is a simple to operate unit TEST E R Other features include: 
oviding a wide range of test functions * Automatic calibration function 
cluding frequency response, gain, linearity, quantizing * Level measurement accuracy of + 0.025 dB at 850 Hz 
stortion, idle channel noise and crosstalk. ha a from +20 to —60dBm. Speed approximately 

Whencombined with Channel ___ ee 2.5 readings per second. 

-cess Switch 2831, the capabilities of ‘| 7 oe i || * Quantizing distortion measurement 

2 2830 are extended to provide | oa | accuracy of + 0.2 dB over 0 to 40 dB 
adings of impedance balance, io: oe measurement range. 

‘umn loss and signalling distortion. bs * Results may be printed out under GPIB 

The 2830 can handle four pro- | — control. 

+ oldeabt mT bay test =e ha oo we : The 2830 PCM Multiplex Tester from Marconi. 
etermined by the user They can ae Check it 
2n be repeatedly recycled. y out today. marconil 

Although intended for use as a ° RTT in str um ents 
and-alone unit for A/A eae ez 
easurements (it needs no external ene! U.S.: 100 Stonehurst Court, Northvale NJO7647 


(201) 767-7250 (East) (714) 857-2326 (West) 
U.K.: Longacres, St.Albans, Herts AL4 QJN 
Country Code 44 (0727) 59292. TELEX 23350 
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e’ve brought = 
the science | 
of timing 

oO new levels. 


From the deep blue sea to the wild blue yonder. 


And beyond. In ships...submarines... 
aircraft...and spacecraft. Frequency Elec- 
tronics is the company more people turn to 
when they need the ultimate in timing and fre- 
quency control. 

Our Disciplined Time Frequency Standard 
(DTF Model FE-1050A, military nomenclature 
AN/URQ-23) is just one of the reasons for put- 
ting your toughest timing problems in our 


hands. 

Features: 

e Outputs: 5 MHz, 1 MHz, 100 kHz, 
1 PPM, 1 PPS 


e Stability: 2 pp10'2/10 sec; 3 pp10''/day 
@ Low Noise - Spectural Purity: 
— 160 dB/Hz @1 kHz 
e 115 VAC; + 22 to 30 VDC; in- 
ternal 7 hr. battery operation 
Used in sophisticated naviga- 
tional, communications and air- 
craft collision avoidance 
systems, the DTF offers ex- 
cellent short-term stability 


characteristics. In addition, it features low- 
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noise spectral purity for interference-free fre- 
queny monitoring. 
It never forgets a frequency. 

Aside from its excellent stability character 
istics, the DTF also has another very big plus 
in its favor: frequency memory capability. The 
DTF automatically phase locks and synchron: 
izes to an external input, and maintains its las 
locked frequency value...even after the los: 
of an input. The result is guaranteed accuracy 
-- a valuable asset whether you're guiding < 
submarine back home or a space shuttle bac! 
down to earth. 

If you’ve reached a level where only the 
most precise sense of timing wil 
do, don’t waste another second 
Call Frequency Electronics to 
day. Or write for complet 
technical information or applica 
tions assistance. 

.. Frequency Electronics, Inc. 
<2, 95 Charles Lindbergh Bivd.. 
Mitchel Field, N.Y. 11553 

» (516) 794-4500 

' TWX 510-223-0418 


FREQUENCY ELECTRONICS, INC. 


We’ve got timing under control. 


New products 


Ada software development tools up 








Program-design language based on ANSI-standard Ada comes with 
program analyzer that checks code and feeds document generator 


by Stephen Evanczuk, Microsystems & Software Editor 


Presaging the widespread use of the 
Department of Defense’s Ada pro- 
gramming language, a new software 
_ package called Byron from Interme- 
trics Inc. should ease Ada software 
development from the design stage 
through to a finished, fully docu- 
mented product. By describing pro- 
grams with an augmented version of 
Ada as standardized by the Ameri- 
can National Standards Institute, 
software developers can employ By- 
ron’s analyzer program to ensure 
that their code follows the rules of 
Ada. Subsequently, they may create 
software documentation through By- 
ron’s document generator, which 
draws documentation information 
from the source code itself. | 

In large software projects, pro- 
gram development must proceed 
along carefully structured and moni- 
tored paths. In order to formalize 
their development approach, large 
software houses often write represen- 
tations of software systems using a 
program description language, com- 
monly referred to simply as PDL. 

In a movement toward a standard 
PDL, Intermetrics exploited the stan- 
dardization afforded by using Ada it- 
self as the basis for Byron PDL, 
which adds several keywords (see ta- 
ble) to ANSI-standard Ada. By add- 
ing to Ada’s inherent ability to speci- 
fy and, of course, implement soft- 
ware, developers can create a PDL 
framework that may be filled during 
development to yield a full Ada im- 
plementation of the original design. 

As the PDL representation of a 
software design evolves into working 
programs, the Byron analyzer checks 
for the use of proper Ada syntax, 
enforces Ada’s strong type checking, 
and compares separately compiled 
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modules for type consistency. To ful- 
fill the needs of document genera- 
tion, the analyzer checks that Byron 
keywords are used correctly. Finally, 
it builds a program library contain- 
ing a representation of the source 
program in intermediate code (called 
Diana) but augmented with docu- 
mentation drawn from the source 
code. 

Reporter. Byron circumvents the 
tedious task of writing product docu- 
mentation by producing reports from 
this program library. Intermetrics’ 
document generator combines input 
from the library with a report tem- 
plate—an outline detailing the for- 
mat of the desired document—to 
produce software documentation rep- 
resenting the most current state of 
the Ada programs. 

For example, defense contracts 
specify delivery of software specifica- 
tion documentation in a standard 
form called a C5, detailed in MIL- 
STD-490. Intermetrics itself uses By- 
ron with a special C5 template to 
produce C5 documents as part of its 
development of the Ada Integrated 
Environment for the U.S. Air Force. 


The template is included as one of . 


the elements of the Byron package. 
At the end of May, Byron will be 
available for IBM 370 computers. A 
standard version priced at $75,000 is 
capable of handling programs of a 
size limited only by the available 
memory and disk-storage resources. 
The company also offers Byron in a 
more limited version priced at 
$25,000 that processes up to 5,000 
lines of Byron code. The company 
offers a 40% discount for additional 
licenses purchased at the same time. 
Licensing includes installation on 
the purchaser’s computer, a full set 
of documentation, and a year of 
maintenance including updates. Ad- 
ditional maintenance contracts are 
available following the first year. 
According to John Pates, market- 
ing manager at Intermetrics, the 
company is planning a version for 
DEC VAX computers. Although Inter- 
metrics expects to have the VAX ver- 
sion in six months, Pates notes that 
the company is prepared to work on 
a contract basis if a purchaser should 
need it earlier. 
Intermetrics Inc., 733 Concord Avenue, Cam- 
bridge, Mass. 02138. Phone (617) 661-1840 
[338] 
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Software 


Fast FFT code 
feeds DSP chip 


Fast-Fourier-transform routine 
enables digital signal processor to 
invade array-processor territory 


Long the domain of heavily funded 
projects using array processors, cus- 
tom hardware, or superminicomput- 
ers, digital signal processing (DSP) 
has taken the first steps in migrating 
to low-end applications now that 
dedicated DSP microprocessors have 
arrived. And, with the introduction 
of a fast-Fourier-transform program 
and a separate DSP package, a Cana- 
dian firm specializing in digital sig- 
nal-processing software is offering 
designers a chance to integrate high- 
performance DSP algorithms into sys- 
tems employing one of these dedicat- 
ed chips—the Texas Instruments 
TMS320 signal-processing chip. 

DSP techniques, such as those for 
speech recognition, have relied heavi- 
ly on frequency-spectrum analysis to 
extract distinctive features from in- 
put signals. In particular, the FFT 
has served as the cornerstone of DSP 
algorithms. With DSPS-2, Digital 
Signal Processing Software Inc. 1s 
teaming optimized software routines 
with the TMS320. Capable of per- 
forming a radix-4 64-point complex 
FFT in 600 ps, the package is already 
in use in the research-and-develop- 
ment laboratories of a Fortune 250 
company, says L. Robert Morris, 
president of DSPS. 

Competitive signal-processing mi- 
croprocessors, such as the NEC 
wPD7720 and AMI 82811, manage 
only a 32-point complex FFT in 700 
and 1,500 ps, respectively. ‘In fact,” 
says Morris, “‘the execution time of 
the DSPS-2 FFT on the 320 is only 
about twice as slow as that of a 
$30,000-plus AP-120B array proces- 
sor, which produces a 64-point com- 
plex transform in 280 ps.” 

Morris attributes the high speed 
attained with his package to special 
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coding techniques that reduce over- 
head due to branch instructions (in- 
line coding) and coefficient address 
calculation (immediate addressing). 
Taking advantage of the large pro- 
gram address space and unique 
“multiply immediate” instruction of 
the TMS320, DSPS embedded the 
needed constants in the control code. 
In-line coding techniques, which aid 
elimination of branch instructions, 
result in position-independent code 
that may be loaded anywhere in off- 
chip memory without reassembly or 
modification. Thus the FFT routine 
can be placed in read-only memory. 

Although DsPs exploited the large 
program space of the TI chip for this 
high-speed FFT, the firm expects to 
take advantage of another unique 
feature of the TMS320 for a future 
256-point complex FFT package. 
Here, rather than placing executable 
instructions in line, a _ series of 
TMS320 computed—program-branch 
(CALA) instructions will cause execu- 
tion to be threaded through common 
sections of code, thus reducing mem- 
ory requirements. 

Software designers will be able to 
utilize in-line coding through the use 
of a Macro-11-to-TMS320 cross-as- 
sembler from DSPS. With the cross- 
assembler, programs written on the 
PDP-11 from Digital Equipment 
Corp. are converted into in-line 
TMS320 machine code, which may 
then be loaded onto TI’s TMS320 
evaluation board through a serial 
interface. 

Waste no time. Besides accompa- 
nying the FFT routine in the DSPS-2 
product, the cross-assembler anchors 
another offering from Dsps, DSPS-3. 
With an eye on the emerging digital 
signal-processing market, DSPS 
brought together in DSPS-3 key con- 
cepts in time-efficient DSP software, 
producing a 500-page book and asso- 


ciated PDP-11 floppy disk. Along. 


with the cross-assembler, the floppy 
disk carries the approximately 75 
programs and program fragments 
written in Fortran, PDP-11 assem- 
bler, and TMS320 assembler that are 
described in the book. 

DSPS-2 is available now for 
$1,500 (U. S.) and is distributed on a 
floppy disk for the PDP-11, contain- 


ing the Macro-11-to-TMS320 cross- 
assembler and the TMS320 FFT sup- 
plied either in Macro-11 source form 
or as object code. Also available 
now, the DSPS-3 book and diskette 
with cross-assembler and programs is 
priced at $250. 

Digital Signal Processing Software Inc., P. O. 
Box 5348, Station F, Ottawa, Ont. K2C 3J1, 
Canada. Phone (613) 231-7576 [371] 





Logic language 
programs PLAs 


Logic-equation compiler puts out 
fuse patterns for any type of © 
field-programmable logic array 


Calling field-programmable logic 
“the next really new technology for 
engineers,” Assisted Technology Inc. 
has come up with a compiler that 
generates fuse patterns for any brand 
of programmable logic device when 
given logic equations written in a 
language called CUPL. 

Programmable logic arrays are de- 
vices that can be customized by se- 
lectively blowing fuses in large arrays 
of gates, a process that achieves the 
economies of large-scale manufactur- 
ing while permitting the individual 
tailoring of devices. They differ from 
gate arrays in that PLAs are stock- 
piled after being fabricated up to the 
interconnect layer and then go 
through a final metalization step on 
customer demand. | 

PLAs come in several different ar- 
chitectures and with differing degrees 
of programmability. Manufacturers 
of each type of device provide their 
own unique progamming languages 
for the equations, which when down- 
loaded to a programmer for pro- 
grammable read-only memories, sup- 
ply the proper interconnect patterns 
for the given PLA. : 

The Assisted Technology compil- 
er, company president Robert Osann 
says, is the first that will operate 
with any kind of device; it contains 
device-desciption files that adapt the 
logic patterns to the pinout and in- 
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ternal architecture of each device. 
The programs will run on all popular 
PROM programmers, such as those 
from Data 1/0, Stag, and Kontron. 

CUPL (pronounced “couple’’), the 
company’s proprietary command lan- 
guage, is the first product of Assisted 
Technology, which Osann says was 
formed to develop software for PLA 
work. The language allows the pro- 
grammer to group variables together 
in what the firm calls a macrovaria- 
ble. Once defined, the macrovariable 
can be called with a single line of 
code so a line for each variable in the 
group need not be written. 

The language’s shorthand notation 
lets the user define several contigu- 
ous pin addresses by specifying the 
endpoints of the series of pins. The 
boundaries of a group of addresses 
that the PLA is to decode can be 
specified in a similar manner. Infor- 
mation headers give the designer 
space for complete functional de- 
scriptions of each section of code. 

With CUPL, the chip designer can 
think in terms of logic, not gates, 
Osann says. The designer writes the 
Boolean equations, compiles them 
into a pattern that can be download- 
ed to a PROM programmmer, and 


_ blows the fuses. The connected chip 


can then be tested, and if it is in 
error, the designer can go back to 
the program and edit it. A logic sim- 
ulator included in the package allows 
the user to verify logic equations. 
Portable. The company has adapt- 
ed CUPL initially to the IBM Personal 
Computer (with at least 128-K bytes 
of memory) on the grounds that it is 
the machine most widely available to 


engineers. The compiler, however, is — 


written in C under Bell Laboratories’ 
Unix and is highly portable, says 
Osann. Versions will be made avail- 
able for VAX minicomputers and the 
68000 microprocessor, and the lan- 
guage will eventually be adapted to 
gate-array work as well. 

The Personal Computer version, 


including a full-screen editor (the 


programmer may use another editor 
if he or she chooses), will be avail- 
able this month for $500. 

Assisted Technology Inc., Suite 150, 2381 
Zanker Rd., San Jose, Calif. 95131. Phone 
(408) 942-8787 [478] 


-Electronics/May 19, 1983 


32-bit systems 
target Ada work 


Ada compiler and support tools 
run on Data General MV series 
and Rolm militarized versions 


Ada, the high-level language mandat- 
ed by the Department of Defense for 
use in the next generation of military 
software, is getting ready for the 
transition from its long development 
stage to wide-scale use. Therefore, 
with an eye toward defense contrac- 
tors, which are expected to generate 
momentum in the market for Ada 
hardware and software tools, Data 
General Corp. says it will begin sell- 
ing an Ada compiler and program- 
development and -transport package 
for its Eclipse MV 32-bit supermini- 
computer series. 

Most customers for the Ada devel- 
opment package will be new to Data 
General equipment and in the mar- 
ket for a complete system, predicts 
Robert C. Miller, senior vice presi- 
dent for the firm’s business divisions. 
Such systems will be based on the 
Eclipse MV/4000 with 4 megabytes 
of main memory and 147 or 277 me- 





gabytes of disk _ storage, the 
MV/8000 with 6 megabytes of main 
memory and 277 megabytes of disk, 
or the high-end MV/10000, which 
has 8 megabytes of main memory 
and a 554-megabyte disk capacity. 

Prices for complete systems will 
range from about $147,500 up to 
$398,200. Depending on configura- 
tion, between 5 and 15 Ada pro- 
grammers can be supported in com- 
pletely dedicated systems; users, 
however may elect to add as options 
any of the family’s full line of appli- 
cations software. As the package is 
the result of a joint development and 
marketing effort with Rolm Corp., it 
will also available on Rolm’s 
MSE/800 militarized versions of the 
Data General systems. 

Logical layer. Fully compatible 
with the most recent Department of 
Defense and ANSI standards for the 
language (MIL-STD-1815 and ANSI 
1815), the Rolm/DG Ada Develop- 


‘ment Environment package consists 


of a Kernel Ada Programming Sup- 
port Environment (Kapse) that in- 
cludes the required data base and 
that comprises a logical layer overly- 
ing the Eclipse Mv’s AOS/VS operat- 
ing system, as well as software tools 
for program generation, debugging, 
and transport to target machines. 
The utilities include a user inter- 
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face with a help facility, libraries for 

such aids as basic language defini- 
tions and information about allowa- 
ble operations or input/output capa- 
bilities, data-base control tools like a 
data-base manager and a mapper 
that guides library searches, applica- 
tion-program—development tools like 
an editor and debugger, and such 
target-development tools as the Ada 
compiler, target-code generators, and 
an object importer that brings into 
the Ada package binary modules 
produced by other compilers. 

Faster. Despite the large comple- 
ment of development tools available 
in the package, Data General will be 
working to expand the Ada develop- 
ment-tool kit and to optimize exist- 
ing parts like the compiler and the 
debugger, says Miller. The compiler, 
which the company has tested using 
the Defense Department’s validation 
test suite and which it hopes will 
receive validation by the Ada Joint 
Program Office by the time first de- 
liveries start in fourth quarter 1983, 
now runs at 200 code lines per min- 
ute; Data General is aiming for even- 
tual 600-line/min compilation. 

The Ada Development Environ- 
ment package will be demonstrated 
this month at the National Comput- 
er Conference in Anaheim, Calif. 
Data General Corp., 4400 Computer Dr., 
Westboro, Mass. 01580. Phone (617) 366- 
8911 [372] 

Rolm Corp., 4900 Old Ironsides Dr., Santa 
Clara, Calif. 95050. Phone (408) 988-2900 
[439] 


Real-time debugger 
bows in silicon 


Designers can now develop embed- 
ded systems faster and more easily 
by using Tracer, a real-time soft- 
ware-debugging tool on a chip. Trac- 
er performs with Hunter & Ready’s 
VRTX operating system, a real-time 
multitasking silicon-software compo- 
nent for embedded systems. 

Tracer and VRTX components sup- 
port all custom and standard micro- 
processor boards and can be used 
with virtually any high-level lan- 
guage or development system. With 
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Tracer, designers can obtain current 
system-state information and deter- 
mine the status of application tasks 
in real time. In addition, the tool lets 
designers display the contents of the 
input/output buffer and examine or 
modify the contents of memory and 
registers at critical moments. 

Tracer is available now with the 
company’s VRTX R&D package, 
which includes a license to make five 
copies of the chip set for research 
and development use, and documen- 
tation. Tracer is also available as an 
option with VRTX, adding $650, 
when purchased for production use. 
Hunter & Ready, 445 Sherman Ave., Palo 
Alto, Calif. 94306. Phone (415) 326-2950 
[373] 


Pack gives Personal Computer 
Office-level word processing 


A software package called NBI Word 
Processing, available immediately for 
the IBM Personal Computer, brings 





the professional-level word-process- 
ing features found on the company’s 
OASys oOffice-automation systems to 
personal computers. It also runs on 
the new IBM XT and the IBM-compat- 
ible Compaq portable computer. 
Documents created on the IBM Per- 
sonal Computer can also be sent to 
OASys systems. 

NBI Word Processing includes a co- 
processor board, which is easily in- 
serted into the Personal Computer. 
With 64-K bytes of memory and 
space to allow memory expansion in 
64-K-byte increments up to a maxi- 
mum of 192-K bytes, the coprocessor 
board also provides memory expan- 
sion for other computing tasks. 

Functions fulfilled by the software 
include form letters, printing while 


editing, automatic centering, disk 
password security, and a typewriter 
mode for line-by-line printing for 
forms and envelopes. In addition, 1n- 
depth user-assistance menus at three 
increasing levels of detail are provid- 
ed. The suggested retail price is 
$695. 

NBI Inc., P.O. Box 9001, Boulder, Colo. 
80301. Phone (303) 938-2795 [375] 


Lisp option gives computer line 
artificial-intelligence capabilities 


The Lisp artificial-intelligence pro- 
gramming language is now available 
for Cromemco’s complete line of 8-, 
16-, and 32-bit computer systems. 
Lisp is designed for use in such data- 
base applications as systems that un- 
derstand natural language, systems 
for symbolic manipulation of mathe- 
matical expressions, intelligent con- 
trollers, robotics, computer-aided de- 
sign, and design automation. 

Key to these applications is the 
use of Lisp to develop what are 
called expert systems that emulate 
the way people think. Unlike algo- 
rithmic programs in_ conventional 
computers, expert systems do not op- 


erate according to specific, set deci- 


sion paths. Instead, they can weigh 
facts and make appropriate choices 
for each problem. 

Cromemco’s Lisp incorporates fea- 
tures like standard control con- 
structs, fixed and floating-point a- 
rithmetic, an extensive utility library, 
and the ability to interface with non- 
Lisp procedures. 

Available for any System One, 
Two, or Three, Lisp is priced at 
$595. It is delivered on either a 514- 
or 8-in. disk. 

Cromemco Inc., 280 Bernardo Ave., Moun- 
tain View, Calif. 94043. Phone (415) 964- 
7400 [374] 


Firmware generator writes 
operating systems in silicon 


A firmware-generator version of 
MTOS-68K, a real-time multitasking 
multiprocessor operating system for 
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-3DACssin One. 


Introducing the new Intech 

RGB DAC. Separate red, green 
and blue DAC’s plus three color 
look up table memories all in 
asingle hybrid package. Only 
one RGB DAC is required for a 
complete color graphic system. 
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RGBDAC-4 (4BIT;40MHz) $ 90.00ea. 
RGB DAC-8T (8 BIT; 70 MHz) 420.00 ea. 
RGB DAC-8E (8 BIT; 135MHz) 465.00 ea. 
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More 
Circuits!! 











344 pp., illus. 


Some 268 proved-in-action cir- 
cuits presented in Electronics’ re- 
nowned “Designer's Casebook” 
section from late-1977 to mid- 
1980 are gathered here for the first 
time ina single, easy-access 
resource. 

Intended to meet the highest 
standards of performance, 
cost reduction, and reliability, 
ELECTRONIC CIRCUITS 
NOTEBOOK presents stimulating 
approaches that speed innovative, 
creative designs. 


Conveniently arranged by 
39 vital functions. 


You'll find the most needed, 
most reliable information on a vast 
range of design problems. 


New ideas and approaches 
keep you up to date fast. 


Hundreds of complete sche- 
matics, block diagrams, wave- 
forms, and other illustrations help 
provide immediate understanding 
of the latest breakthroughs and 
advances. 

Why take the chance of being 
less than on top of the newest cir- 
cuitry developments! Before you 
tackle your next project, order this 
essential resource today! 


Electronics Magazine Books || y 
1221 Ave. of the Americas e 

New York, NY 10020 af 7 
Tel. (212) 997-2996 2 fi 


Please send me copies of ELEC- 


aeRO 6 
TRONIC CIRCUITS NOTEBOOK @ $17.95 


Company 

Address 

City/State/Zip 

McGraw-Hill pays regular shipping and han- 


dling on pre-paid orders. Ten-day money-back 
guarantee on all books. EL 
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New products 


the 68000, is provided in source lan- 
guage and facilitates the customized 
production of silicon operating sys- 
tems. Called MTOS-68KFG, it is 
configurable by the user as firmware 
for a variety of available single-board 
computers, as well as for unique 
board configurations. 

All of the facilities of MTOS-68K, 
such as support for multiple proces- 
sors, priority scheduling, and task, 
time, and interrupt management, are 
available to the user of MTOS- 
68KFG. The basic package contains 
the MTOS-68K executive, a dynamic 
debugger, a console driver, and a test 
program. An optional monitor may 
be used to download application soft- 
ware as well as to provide hardware- 
oriented debugging capabilities. 

MTOS-68KFG is sold for $11,000, 
with a liberal licensing policy that 
entitles the purchaser to embed the 
object program in products without 
further charges. 

Industrial Programming Inc., 100 Jericho 
Quadrangle, Jericho, N. Y. 11753. Phone 
(516) 938-6600 [376] 


Finite-element program runs 
on Perkin-Elmer minicomputers 


Thanks to a joint development effort 
with Swanson Analysis Systems, the 
latest version of Ansys, a large-scale, 


general-purpose finite-element com- 


puter program, is available on Per- 
kin-Elmer series 3200 minicomput- 
ers. Previously available only on 
mainframe computers, Ansys boasts 
linear and nonlinear capabilities in 
structural and heat-transfer analysis 
to solve problems in the communica- 
tions, automotive, aerospace, and 
electrical industries and the like. 

Ansys can be run in either an in- 
teractive or a batch mode. When it is 
running interactively, the user can 
take advantage of program-contained 
documentation, immediate graphics 
display, and options to correct input 
errors. Analysis can be done effi- 
ciently by creating the model interac- 
tively, obtaining the solutions in a 
batch mode, and interpreting the re- 
sults interactively. 

With Ansys, users can simulate 


both two- and_three-dimensional 
models. Users can subject a model to 
loads like temperature or seismic 
forces, pressure, or friction and study 
the resulting stress in detail. 
Depending on which series 3200 
computer Ansys is mounted, it is 
priced from $1,500 to $2,500. 
Perkin-Elmer Corp., Data Systems Group, 2 
Crescent Place, Oceanport, N.J. 07757. 
Phone (201) 870-4768 [377] 
Swanson Analysis Systems Inc., P.O. Box 
65, Houston, Pa. 15342. Phone (412) 746- 
3304 [378] 


Data-base manager handles 
CMS, DOS operating systems 


The model 204 data-base manage- 
ment system, previously available 
only to organizations running OS, has 
been extended to the CMS and DOS 
operating systems. Also, the compa- 
ny has introduced a document-han- 
dling subsystem. Full-screen editing 
has been added free of charge. 

The CMS version has been imple- 
mented in both single- and multiple- 
user configurations. The multiuser 
version allows large numbers of users 
to concurrently access and update 
data bases under the control of a 
model 204 virtual machine, with 
very little performance degradation. 
The CMS version, available in June, 
will sell for $195,000. 

Model 204 is appropriate for the 
DOS environment because it works 
with all IBM teleprocesssing access 
methods. Consequently, users can de- 
velop on-line applications without 
the costly overhead in system pro- 
gramming, application programming, 
and machine resources of a telepro- 
cessing monitor. Available now, the 
DOS version goes for $155,000. 

Text/204, an integrated model 204 
subsystem, is an on-line document- 
storage and -retrieval system. It man- 
ages large numbers of documents, 
modifies stored documents on line, 
and dynamically updates all key- 
word indexes. This $30,000 option is 
available now. 

Computer Corp. of America, 4 Cambridge 
Center, Cambridge, Mass. 02142. Phone 
(617) 492-8860 [379] 
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CUSTOMIZE OUR NEW ZYP" 
STANDARD- CELL MICROCOMPUTER. 
AND WIN SAN FRANCISCO. 








Finally, a chance to create your 
very own microcomputer chip design 
—with the features you want and the 
performance you need. And if your 
design is judged to be the best by our 
applications specialists, you'll receive 
free tuition to our 32-day ZyP design 
course ($2000 value)—plus an all- 
expenses-paid weekend for two in San 
Francisco. 


ZyCOMP-4: The Heart of 
Your Dream Chip. 

ZyMOS has developed the 
industry’s most comprehensive 
standard-cell library, with elements 
ranging from simple gates and flip- 


flops to complex macrofunctions—plus 
our newest addition, the revolutionary 


ZyCOMP-4 Core Microprocessor. 
This 4-bit core processor and the 
other 300+ standard cells in the 
ZyMOsS library are designed for use 
with the ZyP Design Automation 
System. Merging powerful CAD soft- 


ware with a sophisticated workstation, 


ZyP allows system designers to 


customize VLSI chips—without having 


to know semiconductor physics and 


topology. 
We invite you to familiarize 
yourself with the ZyCOMP-4 by 


entering our design contest. By doing 


ZyCOMP-4 


RAM ANALOG 





The ZyCOMP-4, a complex standard cell, is a 
4-bit core processor that can be combined with 
other standard cells (RAM, ROM, I/O, etc.) to 
create a customized microcomputer chip. It can 
be architecturally mapped to 6502 or 8049 
processors, providing the best features of both. 
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so, you will enhance your knowledge 
of the most powerful and unique 
approach to system design available 
today. Indeed, the ZyCOMP-4 is a 
harbinger for numerous other complex 
standard cells which will revolutionize 
system design in this decade. 


The ZyCOMP-4 Design Kit Brings 
Custom Design To You. 

Our comprehensive design kit 
contains everything you'll need to 
explore the exciting possibilities of the 
ZyCOMP-4. It includes a ZyCOMP-4 
reference manual—complete with a 
description of the many digital and 
analog cells you can add to it. 


The ZyCOMP-4 design kit is avail- 


San Francisco. The City by the Bay. All you 
have to do to get here is design the best single- 
chip, ZyCOMP-4 based microcomputer. We'll 
also put you through our advanced 3-day 
ZyP training program, absolutely free. 
(Redwood Empire Assoc. Photo) 
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Judging Criteria And Prizes. 

The ZyCOMP-4 standard-cell 
approach satisfies applications not 
efficiently or effectively addressed by 
off-the-shelf microcomputer ICs. 
Accordingly, your final design will be 
judged on how well it bridges existing 
performance gaps among standard 
microcomputer devices. 

The contest winner will receive free 
tuition to the 32-day ZyP training 
course (with meals and lodging), plus 
an all-expenses-paid weekend for two 
in San Francisco. Up to three first 
prizes may be awarded. 

Entries must be postmarked by 
August 31, 1983. Use the coupon 
below to order your design kit today. 


ZyMOS Corporation 
477 North Mathilda Avenue 









~ PRODUCING THE STANDARD IN Custom VLSI 


I'm intrigued with the idea of 


designing my own microcomputer 

chip. And winning free ZyP training— 

plus a trip to San Francisco. 

L] Please send a complete design kit, 
including reference manual. 
Enclosed is my check for $50. 

L] Please send more details on the 
ZyCOMP-4 Design Contest. 

L) I’m not quite sure what standard- 
cell design is. Please send details 
about this design procedure. 


Name 

Company 
Address 

City 

State 

Telephone ( ) 


Zip 
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Semiconductors 


32-K EE-PROM 
loads in 3 Ss 


Byte-wide SNOS part has mode 
for writing 1- to 16-byte pages, 
each page taking only 10 ms 


At least a half dozen chip makers 
have announced plans to pursue the 
emerging market for dense, easy-to- 
use electrically erasable programma- 
ble read-only memory devices. With 
the introduction of a 32-K part hav- 
ing 5-V—only operation, byte-wide or- 
ganization, and a number of conve- 
nience features, NCR Corp.’s Micro- 
electronics division confirms its in- 
tention to be a force in this market. 

Known as the NCR 52832, the 4- 
K-by-8-bit EE-PROM is fabricated us- 
ing the same n-channel double-poly- 
silicon SNOS (silicon nitride oxide sili- 
con) process employed in NCR’s fam- 
ily of 5-v—only byte-wide nonvolatile 
random-access memories—RAM ar- 
rays shadowed bit for bit by on-chip 
EE-PROM cells—brought out earlier 
this year [Electronics, Jan. 27, 
p. 128]. Like those devices and the 
256-bit NCR 52801 EE-PROM, the 
52832 employs an on-chip substrate 
bias pump to generate the necessary 
program and erase voltages from a 5- 
V supply. 

Though such suppliers as Seeq 
Technology Inc., Inmos Corp., and 
Xicor Inc. have announced plans to 
produce 64-K EE-PROMs, NCR offi- 
cials expect that timely availability of 
the 52832 will ensure a market for 
the part. The device will be available 
in sample quantities this month with 
production of commercial-grade 
parts set to begin in July. “We ex- 
pect to be in production on this part 
for at least a quarter before the 64-K 
parts [announced by competitors] hit 
production,” says Walter Krysiak, 
NCR’s applications and strategy man- 
ager for nonvolatile memory. Such a 
lead will enable the firm to “get 
down the learning curve and offer 
significant cost-per-bit advantages” 
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compared with competitors’ 64-K 
parts, he believes. NCR plans to offer 
samples of its own 64-K EE-PROM by 
the fourth quarter. 

In 100-piece quantities, the TTL- 
compatible 52832 will be priced ini- 
tially at $39.62 each for commercial- 
grade parts in a 28-pin plastic dual 
in-line package. The pinout used fol- 
lows a proposed standard not yet 
fully approved by the Joint Electron 
Device Engineering Council. 

The device will also be offered in a 
28-pin ceramic DIP and in a 32-ter- 
minal Jedec type E leadless chip-car- 
rier, though pricing on these versions 
has not yet been set. The 52832 will 
be offered for use in three operating 
temperature ranges (0° to 70°, —40° to 
85°, and —55° to 125°C), with mili- 
tary-grade parts to be available in 
production quantities beginning in 
the fourth quarter. 

With access times to be specified 
at 200 ns typical and 300 ns maxi- 
mum for commercial-grade parts, the 
52832 will be fast enough for use 
with many microprocessors. On-chip 
latching of addresses and data will 
also free the processor during the 
part’s 10-ms write cycle. 





Foremost among the 52832’s user- 
convenience features is a page-write 
mode not offered on currently avail- 
able competitive EE-PROM parts, says 
Thomas J. Tyson, NCR applications 
engineer. Using this feature, data can 
be loaded into the part and latched 
either 1 byte at a time or in multiple 
bytes up to a maximum of 16 bytes 
(one page) for writing in one 10-ms 
cycle, enabling the entire 32-K part 
to be written in less than 3 s. This is 
more than an order of magnitude im- 
provement over competitive byte-al- 
terable devices with 10-ms write cy- 
cles, which require about 40 s to 
write, Tyson points out. The feature 
also saves money by reducing device 
test times, he adds. 

Checks margins. Another feature 
believed to be unique for an EE- 
PROM is on-chip memory-margining 
circuitry, which allows data-retention 
time and the number of write or 
erase cycles possible to be character- 
ized by measuring written voltage 
levels in the device cells. This will be 
used by NCR to improve reliability. It 
may also be used by the customer to 
measure at any time the remaining 
data-retention capacity of a device 
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(which degrades as a function of 
time, temperature, and endurance cy- 
cling). Unlike 52832 operational 
modes, however, additional -+22- 
and —5-V supplies are required to use 
_ the margining feature. 

NCR guarantees 52832 data reten- 
tion—over the full military tempera- 
ture range of the part—of 10 years 
with 10* write-erase cycles using a 
10-ms write time. And for customers 
who want it, the firm will investigate 
the possibility of a larger number of 
write-erase cycles with a shorter 
data-retention guarantee. Though 
characterization is not yet complete, 
indications are that 10° write-erase 
cycles with one-year data retention 
may be possible, Tyson says. 

Endurance. Competitors’ claims to 
the contrary, Tyson says that the ni- 
tride oxide nonvolatile storage ap- 
proach used by NCR and others in- 
cluding General Instrument Corp. 
has potential for endurance equal to 
that of floating-gate nonvolatile stor- 
age technologies used by Seeq, Xicor, 
Inmos, and Intel Corp. Test chips 
fabricated in NCR’s SNOS process 
have exhibited sufficient data reten- 
tion after more than 10’ write-erase 
cycles, NCR officials say. 

The 52832 can be erased by page 
(any contiguous 16 bytes specified by 
the user) or in a block (entire chip) 
mode. Unlike some _ competitive 
chips, which require higher voltages 
for a block erase, the 52832 requires 
only 5 Vv for either erase mode, Ty- 
son notes. Power dissipation on the 
part will be about 160 mw active and 
about 80 mw standby. Maximum 
power dissipation will be specified af- 
ter more data is available but is ex- 
pected to be less than 350 mw active. 

The device will be fabricated using 

4-um minimum channel geometries, 
producing a die of about 40,000 mil’. 
Plans call for scaling to either 3- or 
3.5-um minimum geometries by the 
first half of next year, says Krysiak. 
The 52832 will be pin-compatible 
with NCR’s planned 64-K EE-PROM. 
NCR does not now plan to produce a 
16-K EE-PROM device. 
NCR Microelectronics Division, Product Mar- 
keting, 8181 Byers Rd., Miamisburg, Ohio 
45342. Phone (800) 543-5618 or (513) 866- 
7217 [411] 
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Chip enhances 
low-cost radios 


Producing pseudo-stereo output 
from mono input, device makes 
speakers sound widely spaced 


Following hard on the heels of its 
TDA7000 _ single-chip frequency- 
modulation receiver [Electronics, Jan. 
27, p. 129], the Philips Electronic 
Components and Materials (Elcoma) 
division is introducing what it claims 
is another first in the audio field—a 
circuit that integrates all components 
for pseudo-stereo and spatial-stereo 
effects on a 6.5-mm?’ chip. 

In the TDA3810, the pseudo-ste- 
reo circuitry splits and routes the in- 
coming mono signal into two chan- 
nels. One channel goes straight to 
the output, while the other channel 
imparts a delay of about 500 us to 
all frequencies above 300 Hz. The 
channel separation is around 55 dB. 
The result resembles stereo sound. 

The signals below 300 Hz, the un- 
altered signals, in effect fill out the 


course,” 


sound between the speakers. In other 
words, the bass instruments sound as 
if they are coming from everywhere, 
not from individual speakers. 

“This stereo effect is subjective, of 
says Peter Langendam, 
product marketing manager at Elco- 
ma’s Valvo facilities in Hamburg, 
West Germany, where the device 
was designed and will be fabricated. 
“So we have kept low-pass filters off 
the chip to allow set makers to cus- 
tomize their circuits for the best pos- 
sible pseudo-stereo sound.” 

The _ spatial-stereo effect is 
achieved by using two on-chip opera- 
tional amplifiers in the signal path of 
each channel. Each op amp has its 
own feedback resistor connected to 
its input. The ratio of the two resis- 


tance values determines the anti- 


phase crosstalk between the chan- 
nels. This crosstalk, about 50%, 
gives the impression of a greater dis- 
tance between the speakers. 

In addition to these effects, the 
3810’s designers aimed to keep the 
signal-to-noise ratio and harmonic 
distortion to as low a level as possi- 
ble. The signal-to-noise ratio checks: 
in at 80 dB, and tests of the first 
samples have shown the harmonic 





With the Sicbivaly wide availability of ‘Hie stereo broadcasts, the iaschaiiees of _ 
sucha chip as Philips’ TDA3810, which can produce bi both pseudo- and spatial- 
_ stereo effects, is not immediately obvious. The designers at the firm’s Elcoma 
division see one prime market for such devices in low-cost two-speaker radios, _ 
including car radios, where the device will produce stereo-like effects without | 
oxen stereo aeecuer circuits. Another is in Bariabia stereo nae and 


“atthough 3 stereo Eioaeaale are common oe fm programs, ‘most. music 
programs on ordinary radio and television are transmitted i in monaural sound. _ 
_ Pseudo-stereo circuits, until now in discrete form, Process a monaural signal in 
such a way that the output has an almost realistic stereo effect, one that the 
firm says is difficult to distinguish from real stereo. Likewise, for weak fm stereo _ 
_ signals the pseudo-stereo circuits can take over and produce stereo-like sound 
without the hiss that can plague diminished stereo reception. 
For a radio or TV set with stereo decoding, the TDA3810 can be used to 
produce pseudo-stereo sound when a monaural signal is being received. If the 
_ transmitter puts out a stereo signal, the pilot tone accompanying that signal 
activates the set’s stereo decoder, which in turn switches the 3810 to the 
spatial-stereo mode. The latter is of advantage in sets where both speakers - 
are in a single cabinet and thus are fairly close together: the listener is given the 
impression that the speakers are wish mene as they normally are for high- 


fidelity stereo systems. 
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distortion to be between —80 and —90 
dB. One potential user, Langendam 
says, reported that the distortion was 
so low that his test gear was not 
sensitive enough to measure it. 

Quiet switching. Another design 
target was noise-free switching with- 
in the device. Switching noise has 
been a problem for designers of simi- 
lar circuits made with discrete com- 
ponents, particularly when weak sig- 
nals are encountered. With noise-free 
switching, the receiver can alternate 
between stereo and mono as the sig- 
nal goes above and below the thresh- 
old needed for stereo. 

The Valvo engineers have eliminat- 
ed switching noise by integrating fast 
muting circuitry. And noise occur- 
ring when the IC switches automati- 


cally from mono to pseudo or spatial 
stereo is made inaudible by on-chip 
input-current compensation. 

The 3810 has outputs that directly 
drive light-emitting diodes to indi- 
cate spatial stereo or pseudo stereo. 
It operates off supplies of between 
4.5 and 16 V and. is encapsulated in 
an 18-pin SOT-102 dual in-line 
package. 

Samples of the 3810 are available 
now, with volume production expect- 
ed by early June. It will sell for 
about $1.50 each, with discounts in 
lots above 10,000 pieces. 

Signetics Corp., 811 East Arques Ave., P. O. 
Box 409, Sunnyvale, Calif. 94086 [479] 
Philips Electronic Components and Material 
Division, Hurkse Street, 5600 Eindhoven, 
The Netherlands [480] 





Digital driver 
protects outputs 


Quad-output device shuts down 
overloaded line while letting 
other three continue operation 


Power drivers, or peripheral drivers 
as they are sometimes called, are 
popular chips for driving anything 
from relays and stepper motors to 
high-current light-emitting diodes for 
fiber-optic communications. These 
drivers, which accept TTL or MOS 
logic inputs (on the order of 1 pA, 
typically) and supply from 250 to 
600 mA of output, come with two or 
four outputs per package. The trou- 
ble with existing devices is that if 
there is a problem with one output— 
such as a stepper motor stalling or 
an output shorted to the supply—all 
the outputs turn off. 

A peripheral driver from National 
Semiconductor Corp. solves this 
problem with unique output-protec- 
tion circuits. These circuits shut 
down a given output if it exceeds a 
preset current limit, allowing the 
other outputs to function normally. 

Called the DS3668, the driver is a 
quad-output device that is pin-com- 
patible with the Texas Instruments 
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SN75437. Each of the four outputs is 
capable of sinking 600 mA to ground, 
but if any output exceeds 1 A for 
more that 25 ws, typically, the pro- 
tection circuit shuts it down. The 25- 
ws delay ensures that the protection 
circuit is not triggered by surge cur- 
rents generated when capacitive 
loads are turned on. 

No latchup. Each output is an 
open-collector transistor with a 
breakdown voltage of 70 V and the 
ability to sink 600 mA. For inductive 
loads, on-chip clamping diodes limit 
the fly-back voltage to 35 V, elimi- 
nating latchup during turn-off. In ad- 
dition, the DS3668 incorporates cir- 
cuitry that guarantees glitch-free 
power-up and -down. A fail-safe fea- 
ture is designed to put the outputs in 
a high-impedance state when an in- 
put is open. 

A special copper leadframe was 
developed to increase the allowable 
power dissipation to 2 Ww from the 1 
W normal for a 16-pin plastic dual 
in-line package. All four ground pins 
on the chip are directly connected to 
the new frame. When the DS3668 is 
soldered onto a printed-circuit board, 
the power rating is further increased. 

The DS3668 peripheral driver is 
available now and is priced at $5.40 
each in quantities of 100. 

National Semiconductor Corp, 2900 Semi- 
conductor Dr., Santa Clara, Calif. 95051. 
Phone (408) 721-4095 [412] 


2,800-gate, TTL-compatible 
part added to Macrocell library 


The latest item in the Macrocell ar- 
ray library is a TTL-compatible part, 
the MCA2800ALS, that has a com- 
lexity of 2,800 equivalent gates and a 
gate propagation delay of 600 ps. 
Macrocell arrays differ from conven- 
tional gate arrays in that the com- 
plex large- and very large-scale inte- 
grated functions are developed not 
from the interconnection of simple 
gates, but rather from a library of 
more sophisticated circuits (or mac- 
ros) including flip-flops, decoders, 
and multiplexers. 

The MCA2800ALS comprises 130 
internal cells. Each cell may be per- 
sonalized through a computer either 
as simple OR or NOR gates (up to 
four per cell) or as more complex 
functions, such as a full adder (two 
per cell). Combinations of simple 
and complex macros within a single 
cell are allowed. 





There are, in addition, 120 input/ 
output cells that may be personalized 
as off-chip drivers, off-chip receivers, 
or bidirectional 1/0 cells with three- 
state or open-collector or active pull- 
up outputs. Typical receiver delay is 
1 ns. The output driver can sink 12 
mA and has a typical delay of 5 ns 
with a 50-pF load. 

The arrays are housed in 149-pin 
ceramic bed-of-nails pin-grid—array 
packages. Development cost of the 
first design is $25,000. This includes 
computer-aided—design training, ac- 
cess to Motorola’s CAD system, 10 
tested prototypes, and automatic 
test-program generation. Pricing, in 
lots of 500, is about $160 each. 
Motorola Semiconductor Products Inc., P. O. 
Box 20912, Phoenix, Ariz. 85036. Phone 
(602) 962-2516 [413] 
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Memory interface chips serve 
multiplexed bus at 5 MHz 


Capable of interfacing directly with 
CDP1800-series complementary-MOS 
microprocessors, a family of C-MOS 
6-bit latch and decoder memory in- 
terface chips called the CDP1881/ 
1882 series operate on a CDP1800’s 
multiplexed address bus at its maxi- 
mum clock frequency of 5 MHz. 

The 1881 and 1882 operate with 
both 2-K- and 4-K-byte memories. 
For example, they can interface with 
up to four 4-K-by-8-bit read-only 
memories to decode a 16-K-byte 
ROM system or with up to four 2-K- 
by-8-bit random-access memories to 
decode an 8-K-byte RAM system. 
Output drive capability is one TTL 
load, for use with n-channel MOS as 
well as C-MOS RAMs and ROMs. 

In quantities of 100 pieces, prices 
range from $1.64 for a 5-v CDP1882 
to $2.85 for a 10-v CDP1881. Parts 
are available now. 

RCA Solid State Division, Rte. 202, Somer- 
ville, N. J. 08876. Phone (201) 685-6423 
[415] 


256-K memory array provides 
configuration flexibility 


Because it contains four 16-K-by-4- 
bit memory chips, each with its own 
unique chip-select line, the 256-K 
DP256U static complementary-MOs 
random-access-memory hybrid cir- 
cuit may be organized as 64-K by 4 
bits, 32-K by 8 bits, or 16-K by 16 
bits. Operable off a single 5-V power 
supply, the part consumes just 400 
mW in active mode; it takes only 64 
pW to retain data. 

Access and cycle times are identi- 
cal, with versions offered that at 75, 
90, and 105 ns. The DP256U may be 
ordered in commercial, industrial, or 
military grades. 

Available now, parts range in price 
from $1,200 for commercial parts to 
$1,500 for the military versions. 
Dense Pac Development Ltd., 18612 Minuet 
Ln., Anaheim, Calif. 92807. Phone (714) 779- 
7123 [417] 
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MLAd (eI Gel as 
With Commitment 


For well over a quarter of a century ITT Thermotech 

has been molding engineered plastic resins for a @ 
'@)geyslomeclatc(ae)mateleii eal as | 

With this experience comes a commitment to con- @ 
Maleleleniymulelcigcle(amaeeiiaslemeeee mae acc ~~ 
and employee skills to meet the ever-changing needs =. 
of the marketplace. : 

ITT Thermotech’s highly sophisticated Lab is equip- 7 

ped with the most current state-of-the-art testing 7 

Ae le el agacketnel ei m@@nGmmleleliace-senucee@ieanea  — 
partments. All departments are committed to the ut- | 

most in quality, Quality which our many customers 

have come to expect from us. 

Call ITT Thermotech. We shape your ideas in plastic 
Precisely to your design. 


LTT THERMOTECH 


1202 SOUTH FIFTH STREET, HOPKINS, MN 55343 (612) 933-9400 





Circle 167 on reader service card 


They’re only a little over an inch long and weigh under an ounce, but 
their performance is king-size. 


Operation is easy and natural, promoting higher speed and accuracy in 
positioning and tracking tasks. Resolution is 
infinite, with continuous output and no dead zone. 
Rugged construction allows flawless operation 
even in severe environments. And mean time 
between failures is 200,000 hours, with a 
minimum of 10,000,000 cycles. 


Small wonder these joysticks have been used so 
successfully in computer graphics, visual 
displays, fire control systems, hoists, vehicle 
control and robots, among other applications. 
Chances are they could be useful to you, too. 


Want to find out? Just call or write us for more 
information. 





121 Water Street, Norwalk, CT 06854 203-838-5561 
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Computers & peripherals 


Boards control 
mix of drives 


Flexible controllers handle 
variety of tape and disk drives 
for Q-bus and Unibus computers 


Aiming at a consolidation of its posi- 
tion in the market for peripheral con- 
trollers for Q-bus— and Unibus—based 
computers from Digital Equipment 
Corp., MDB Systems Inc. is introduc- 
ing controller cards for a variety of 
disk and tape drives. The controllers 
are designed to interface with up to 
four drives, handling a mixture of 
drive types and modes of operation. 

The TM-11-compatible tape-drive 





controllers, one a quad-width board 
for Q-bus systems and the other a 
hex-width unit for the Unibus, are 
software-configurable. Driver config- 
urations can be changed or added 
without powering down the system 
and resetting switches on the control- 
ler board, which is the usual method. 

Setup saved. From the console, 
the operator can modify the control- 
ler’s addressing, bus levels, and num- 
bers, as well as its parameters, priori- 
ty interrupts, and and vectoring for 
each attached tape drive. The config- 
uration is stored in nonvolatile ran- 
dom-access memory and can be 
saved for use at the next system pow- 
er-up. On-board firmware includes 
extensive self-testing routines that 
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are executed upon system power-up. 

Up to four tape drives can be con- 
trolled by a single card, and they can 
operate at any combination of tape 
speeds, using either phase-encoded or 
inverted—nonreturn-to-zero recording 
standards. The controllers have em- 
bedded formatters, eliminating the 
need for individual external format- 
ters for the attached tape drives. 

The MLSI-TM11 tape-drive con- 
troller for the Q-bus is priced at 
$2,600 in single units. The Unibus 
model, designated MDB-TM11, sells 
for $2,950. Both will be available in 
production volumes by August. 

The company’s new line of disk- 
drive controllers includes models 
that emulate DEC’s RMO0O2, RMO3, 
and RMO5 storage-module drives, as 
well as versions that emulate the 
RK06 and RKO7 drives. Most of the 
controllers are quad-width cards able 
to handle two drives at a time, but 
one hex-width model, the 
MDB-RM11H, can. support 
up to four RM-series drives. 

The MDB units can simul- 
taneously control any com- 
bination of two fixed or re- 
movable disk drives using 
any of the emulation modes 
offered. The capacity of up 
to 512 megabytes per for- 
matted drive will increase 
along with disk technology, 
according to the firm. 

The disk controllers are 
compatible with the driver 
and diagnostic routines of 
all DEC operating systems (as are the 
tape controllers), as well as with 
Unix and other operating systems, 
with no modification necessary. Me- 
dia compatibility is maintained with 
the RM-series drives; a disk pack can 
be switched from a Control Data 
Corp. storage module drive to a DEC 
drive, thanks to the formatting of the 
MDB controller. 

The disk units make use of a DEC- 
compatible 32-bit error-checking and 
-correcting code, a cyclic redundancy 
checking scheme with a 16-bit head- 
er, and media-defect flagging. Multi- 
ple sectors are buffered to eliminate 
late-data errors, and a direct-memo- 
ry-access throttle feature transfers 
data in bursts of 1 to 16 words. 


After interrogating a switch for 
data on the disk-drive types in use, 
the controller automatically struc- 
tures its firmware to identify drives 
by the number of cylinders, sectors, 
heads, and blocks in each logical unit 
(one drive can be divided into a 
number of logical units). Four-level 
priority and interrupt vectors are se- 
lectable. As with the tape units, the 
disk controllers are compatible with 
16-, 18-, and 22-bit address buses. 

Emulating RK-series drives, the 
MDB-RK11Q quad-width controller 
is priced at $2,800 in single units. 
The MDB-RM11Q for RM-series 
disk drives sells for $3,200, and the 
hex-width, four-drive MDB-RM11H 
is $3,500. For Q-bus—based systems, 
the MLSI-RM11 and -RK11 are 
priced at $2,800 and $2,200, respec- 
tively. These disk-drive controllers 
are available now. 

MDB Systems Inc., 1995 North Batavia St., 
Orange, Calif. Phone (714) 998-6900 [361] 


Bubble-memory cartridge 
serves three systems 


A removable bubble-memory car- 
tridge offered in several data capaci- 
ties can be used with any of the three 
bubble-memory systems becoming 
available from Targa Electronics Sys- 
tems Inc. Cartridges initially will 
have capacities of 128-K and 256-K 
bytes and operate over either a 0°-to- 
55°C or 10°-to-40°C temperature 
range. Later, the firm expects to 
have 1-megabyte cartridges with ex- 
tended temperature ranges. 

The top of the line is the DR3101 
data recorder, a peripheral device 
that emulates a tape or disk drive. 
The unit includes both RS-232-C and 
IEEE-488 communication ports, 
with software implemented to emu- 
late a Digital Equipment Corp. TU- 
58 tape-cartridge recorder and a 
Hewlett-Packard floppy-disk drive. 
With the RS-232-C interface, com- 
munication with the host is handled 
at speeds up to 38,400 b/s. 

For those applications where a 
floppy-disk drive would be ideal but 
the environment involves too much 
dust, vibration, or shock, a floppy- 
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Your partner for technology 
a investment in TAIWAN 
and Asia too 


The Park — developed exclusively for HIGH TECHNOLOGY industries in Asia. 
The Park — a healthy mix of areas concerning ELECTRONICS, 

PRECISION INSTRUMENT and MACHINERY...etc. 

The Park — under the auspieces of Government with 

a host of investment INCENTIVE PROGRAMS 

The Park — a gorgeous place for PROSPECTIVE INVESTORS. 

The Park — adjoining two prestigious universities — NATIONAL TSINGHUA 
UNIVERSITY and NATIONAL CHIAOTUNG UNIVERSITY, both 

renowned as the top-notch in science and technology 


6 KM to Hsinchu 






70 KM to Taipei 


i 


acne ane IT 


90 KM to Taichung 





42 KM to Chutung 


HSINCHU SCIENCE-BASED INDUSTRIAL PARK 
2 HSIN ANN ROAD, HSINCHU, TAIWAN, R. O. C. 
TEL: (035)7733441 TLX: 32488 NSCSIPA 





Electronics/May 19, 1983 | Circle 169 onreader service card 169 


New products 


disk emulator called Solidrive 
FDE5S25 fits the bill. The system is 
electronically compatible with Amer- 
ican National Standards Institute 
standard 514- and 8-in. floppy-disk 
drives and fits the 514-in. footprint. 
The third system is a subassembly 
for original-equipment manufacturers 
called the CH2100 cartridge holder 
interface. With the CH2100, manu- 
facturers of portable computers, 
data-acquisition systems, process- 
control equipment, and many other 
instruments and peripherals can take 
advantage of the ruggedness of bub- 
ble memory at a reasonable price. 
Systems range in price from 
$2,175 to $7,437. 
Targa Electronics Systems Inc., P.O. Box 
8485, 3101B Hawthorne Rd., Ottawa, Cana- 
da K1G 3H9. Phone (613) 731-9941 [363] 


Supermicrocomputer gets 
a Unix-based network 


By implementing a Unix-based Net- 
work Operating System (NOS) and a 
Unix System III Virtual Protocol 
Machine (VPM), Plexus Computers 
Inc. has brought extensive network- 
ing and mainframe communications 
capabilities to its family of 16-bit 
Unix-based supermicrocomputers. 

NOS, which employs Ethernet 
hardware, not only enables the Plex- 
us family of computers to communi- 
cate over a local network, but also 
supports a building-block approach 
that lets users erect a network of sys- 
tems that collectively can outstrip 
the capabilities of traditional mini- 
computer systems. NOS, available in 
July, sells for $1,500 for each Plexus 
system. A complete Ethernet hard- 
ware kit lists for $3,450. 

The company claims to be the first 
to implement VPM under Bell Lab- 
oratories’ Unix. A high-performance 
data-communication subsystem of 
the Unix System III operating sys- 
tem, VPM enables users to link Plex- 
us 16/32- and 16-bit supermicrocom- 
puters to mainframes from IBM and 
other suppliers. 

VPM, available now, is automatical- 
ly included in the Plexus implemen- 
tation of the Unix System III operat- 
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ing system. Remote-job-entry (RJE) 
applications are also supported under 
VPM. RJE uses the Hasp multileaving 
work-station protocol. Jobs submit- 
ted to a mainframe for processing 
under RJE return to the Plexus sys- 
tem, where they can be printed, 
stored , edited, or processed further 
by Unix-based software. RJE goes for 
$750 and is available now. 

Plexus Computers Inc., 2230 Martin Ave., 
Santa Clara, Calif. 95050. Phone (408) 988- 
1755 [364] 


Fiber-optic terminal serves 
Tl’s business systems 


Users of Texas Instruments’ Business 
System 600- and 800-series comput- 
ers can replace their 911 or 940 ter- 
minals with a model that offers fiber- 
optic transmission or Electronic In- 
dustries Association (EIA) standard 
RS-232-C communications. The fi- 
ber-optic version for local links up to 
3,000 ft long provides immunity to 
electrical noise and _ transmission 
rates of up to 19.2 kb/s. 

The other version offers an RS- 
232-C port for short-distance connec- 
tions or remote connections through 
a modem. The terminal has an auxil- 
lary port for driving a printer. Print 
buffers let the operator use the termi- 
nal while a print operation executes. 

The terminal has a green-phosphor 
screen and a 128-character ASCII 
keyboard, plus a 10-key numeric key- 
pad and 12 function keys. The screen 
can display 24 lines of 80 characters 
each; a 25th line is used for status 
messages. Available in September, 
the terminal ranges in price from 
$1,295 to $1,450. 

Also to be available in September 
are two interfaces for use with the 
600- and 800-series computers. The 
communications interface C1404 pro- 
vides four fiber-optic channels for 
conection to four model 931 termi- 
nals. The CI403 provides four buff- 
ered asynchronous channels to sup- 
port the EIA version. The C1404 goes 
for $1,500, the CI403 for $1,100. 
Texas Instruments Inc., Data Systems 
Group, P. O. Box 402430, H-650, Dallas, Tex- 
as 75240 [365] 3 


Unit lets 3278 terminals run 
8- and 16-bit software locally 


A dual-processor system can trans- 
form virtually all asynchronous and 
IBM 3278-class terminals into intel- 
ligent work stations offering both 
CP/M and MS-DOS personal-comput- 
ing capabilities. The Avatar TC100 
runs all standard CP/M, CP/M-86, 
and MS-DOS software. 

The TC100 features a single-board 
shared-memory architecture with 
both Z80 and 8088 microprocessors 
and 128-K bytes of dynamic RAM, 
expandable to 256-K bytes. The 
TC100’s 8088 runs at 8 MHz, consid- 
erably faster than the one in the IBM 
Personal Computer. 

The TC100 also includes ports for 
connection to host computers, local 
printers, corporate and public data 
bases, as well as communication and 
software utilities like those for file 
and data transfer. The system is 
available with either single or dual 
514-in. floppy-disk drives for up to 
1.6 megabytes of storage or an inte- 
grated Winchester and floppy system 
with up to 21 megabytes. 

In Avatar’s on-line mode, the ter- 
minal acts in its computer-to-termi- 
nal role. In the local mode, Avatar 
delivers full computing capability 
with local data storage plus commu- 
nication with the host computer. 

Prices range from $2,195 to 


$6,295. Samples are available now, 
and production quantities should be 
ready for delivery in July. 

3R Computers Inc., 18 Lyman St., Westboro, 
Mass. 01581. Phone (617) 366-5300 [367] 
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More seat 








more seats 





typical widebody coach. 


TWA is better for business. 

Because unlike most airlines, TWA offers 
you Ambassador Class—our special business 
cabin with bigger, wider seats than coach. In 
fact, our seats are so big and roomy, we put four 
Ambassador Class seats where other airlines 


have five coach seats. 
So now you can sit back and relax. Or even 


work if you want to. Either way, no one cramps 
you or your style. 

And since there are fewer seats per row, youre 
never more than one seat from the aisle. 

You'll find Ambassador Class on every wide- 
body we fly. Every 747 Every L-1011. Every 767 
Everywhere we fly. 

Special extras. 

In Ambassador Class you get a lot more 

extras besides the extra room. You'll save extra 


You're going to like us 





TWAs Ambassador Class’ is available on all widebodies everywhere we fly. 


time, thanks to our special Ambassador Class 
Check-In at the airport. 

And that’s not all. 

There are complimentary cocktails and fine 
wines in flight. Headsets when there’s a movie. 
And on long flights, complimentary appetizers 


and a choice of three entrees served on china 
and linen. 


Much more for not much more. 

You know a great deal when you see one. 
And Ambassador Class means a great deal 
more comfort than coach. Yet it costs a great 
deal less than First Class. 

So call your travel agent, corporate travel 
department or TWA. 

TWA’s Ambassador Class. 

It’s a more comfortable 
business environment. 






New products 


Data acquisition 


200-kHz analog 
card fits Q bus 


12-bit, 16-channel analog-input 
subsystem for LSI-11 offers 
high speed without high price 


A popular, if not ubiquitous, tool in 
laboratory and other measurement 
applications, Digital Equipment 
Corp.’s LSI-11 series of microproces- 
sor-based systems gets a boost in its 
data-acquisition capabilities with 
Grant Technology Systems Corp.’s 
model 122 analog-input board. 

Using a direct-memory-access in- 
terface to the LSI-11 family’s Q bus, 
the 122 transfers data into system 
memory at up to 200 kHz. This is 
better than 60% faster than any 
comparable subsystem available, yet 
at $1,795, the unit sells for about the 
same as its nearest competitors, says 
GTSC president A. L. Grant. 

Two similar GTSC boards, the 
$1,295 model 120 and the $1,495 
model 121, yield maximum data 


rates to memory of 50 and 150 kHz, 


172 





respectively. All three models, built 
on standard DEC dual-height printed- 
circuit boards, normally handle 16 
input lines, although a $150 expan- 
sion option doubles that capacity. 

Users may configure the full num- 
ber of input lines three different 
ways with jumpers. They may be set 
up as single-ended channels or as 
pseudodifferential channels (all lines 
referenced to a common ground 
through one input to an on-board 
multiplexer and differential amplifi- 
er). The third option is configuration 
of the input lines as 8 or, with the 
expansion option, 16 differential-in- 
put channels using both available in- 
puts of the board’s multiplexer and 
differential amplifier. 

Jumpers also select one of three 
input-signal ranges for the 122 and 
its companion boards: 0 to 10, —5 to 
+5, and -10 to +10 Vv. The board 
contains overvoltage protection cir- 
cuitry, which ensures continued op- 
eration at up to 5.6 V over a normal 
10-v input and protects the board 
from damage at power-down. 

Inputs to the board pass through 
the multiplexer and differential am- 
plifier to a high-speed sample-and- 
hold unit and on to the board’s 12- 
bit analog-to-digital converter, which 
performs conversions in 3 ps with 
maximum linearity error of +0.01% 
of full scale. A buffer register holds 
the digitized data for transfer to the 
host microprocessor, memory, or sys- 
tem peripherals. 

Acquisition modes. The boards’ 
three control registers accommodate 
user programming for several modes 
by which the boards gather data and 
direct it into the LSI-11 system’s 
memory. The boards may operate in 
an automatically triggered channel- 
scanning mode over a specified num- 
ber of input channels, continuously 
address one channel in the static 
mode, or respond to an external trig- 
ger in accessing input channels. 

For DMA data transfers, users may 
move up to 64-K words into any se- 
lected portion of the LSI-11 address 
space. The boards have full 22-bit 
addressing capability, which lets 
them make use of the extended ad- 
dress space of the high-end LSI- 
11/23 Plus system. 


The GTSC boards’ control registers 
also permit programming of input 
and output, including setting inter- 
rupt priorities that take advantage of 
the LSI-11’s four-level interrupt 
structure. The boards further contain 
an output for calibration and self- 
testing, letting the user dedicate one 
or more channels to automatic self- 
test routines. Four interrupt vectors 
also flag errors in the data-conver- 
sion sequence. 

The models 120, 121, and 122 ana- 
log-input subsystems, available with 
original-equipment-manufacturer dis- 
counts of up to 35%, are deliverable 
from stock to 60 days. 

Grant Technology Systems Corp., 11 Sum- 
mer St., Chelmsford, Mass. 01824. Phone 
(617) 256-8881 [381] 


Acquisition system is accurate 
to 16 bits, runs under Fortran 


Designed for scientific and industrial 
data-acquisition applications requir- 
ing a fully integrated system, the Fo- 
cus 5000 series of data-acquisition 
and -control systems operates at up 
to 100,000 measurements/s at an ac- 
curacy of up to 16 bits. It also has 
the flexibility to support in excess of 
1,000 channels of analog and digital 
input/output. 

The Focus systems, programmable 
in Fortran, acquire, condition, pro- 
cess, and transmit a wide variety of 
signal types within a mobile Retma 
enclosure. They can be configured 
from over 85 analog and digital I/O 
boards varying from simple multi- 
plexers to completely isolated low- 
level input units, permitting direct 
implementation in many applica- 
tions. Focus is designed to maintain 
laboratory-grade performance even 
in difficult environments. 

The Focus 5010 version runs un- 
der the RT-11 operating system opti- 
mized for single-user access; the Fo- 
cus 5020 operates under RSX-11M 
for multiuser multitasking operation. 
Both models provide 128-K bytes of 
random-access memory and 30 me- 
gabytes of mass storage on a Win- 
chester disk drive. 

Available now, the systems are 
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NEC 7220 with hardware 
vector/raster conver- 
sion, multiple viewing 
windows, pan and 

scroll 


Up to 80MHz output, 
analog (RGB) 
or digital (TTL) 


Three ultra-fast 4-bit 
O7-NOS-olak- B-j11s | (cmetetsi colin 
hybrid IC for more 
fool ol gcw-lalemelie|alci mes) el-1si6 
in less space 









Multibus is a trademark 
of Intel Corporation. 


el Mm tilelecmialiolaseriiielem 


PASCAL ASSEMBLER 
ASSEMBLER Jae 


VAX™ or 
IBM HOST 


303/449-8087 
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Cle 


contact IKIER, 42 Pleasant St., Watertown, MA 02172, (617) 924-3113. 





1980 QQY 100 


512Kbyte video RAM uses 
high-density 256K SIPs. 





Optional 512 x 512 
format ($875 qty. 100) 


Multibus form factor 

16 colors displayable 
simultaneously from 
a palette of 2"; 


lomo Atiliiitols 
pixels per plane. 


144) Ses 


TECHNOLOGY, INC. 
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We have the truly 
comprehensive 
cross-support 
you need today. 


You can increase productivity, reduce capital 
expenditures and have all the portability you need 
with our PAS-68 and XDS-86 systems. 

Both are available right now on VAX and IBM 
computer families. 

Both have a Pascal language compiler and 
macro assembler that generate relocatable code; a 
resolver that links compiled and assembled 
routines; run time support; and comprehensive 
user documentation. 

XDS-86 additionally features a PL/M-86 language 
compiler and ICE-86™ debugger support. 

XDS-86 produces Intel-compatible object for-.: 
mats, while PAS-68 produces Motorola S-records. 

Call and get details on these two off-the-shelf . 
systems that are on the shelf waiting to be 
delivered to you. 


rs : NLanguage 
’ «Resources 


Telephone: 303/449-8087 
Telex: 4992706 
4885 Riverbend Rd., Boulder, CO 80301 
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New products 


priced at $35,000 for the 5010 and 
$40,000 for the 5020. 

Analogic Corp., 14 Electronics Ave., Dan- 
vers, Mass. 01923. Phone (617) 777-4500 
[383] 


16-bit analog-to-digital 
module converts in 7 ys 


Zeltex Inc.’s ZAD 7402 analog-to- 
digital converter provides stable per- 
formance and true 16-bit accuracy at 
a conversion speed of 7 us. The con- 
verter uses the company’s “‘monobit”’ 
feed-forward conversion algorithm 
and is claimed to produce no missing 
codes over its 0°-to-70°C operating- 
temperature range. 

The ZAD 7402 implements the 
monobit ladder network, in which 
equal resistors add or subtract a sin- 
gle unit of current to or from the 
output as the input code changes in- 
crementally. No switch or resistor 
can affect a current more than 1/16 
of full scale, so the monobit ap- 
proach is eight times less sensitive to 
resistor errors than a binary-coded 
network, where the most significant 
bit is half of full scale. 

The conversion module, which is 
mechanically configured to drop into 
existing 16-bit systems, has a 0.4 
ppm/°C_ differential-linearity tem- 
perature coefficient, a +0.0015% ac- 
curacy rating, and six-sided electro- 
magnetic and radio-frequency-inter- 
ference shielding. It requires no ad- 
justments for linearity. 

Available four weeks after order- 
ing, each part sells for $895. 

Zeltex Inc., 940 Detroit Ave., Concord, Calif. 
94518. Phone (415) 686-6660 [384] 


Flash C-MOS converter 
is priced at under $25 


A 7-bit complementary-MOs flash an- 
alog-to-digital converter that offers 
programmable power-use levels sells 
for only $24.95 in lots of 10,000. The 
TML1073 is fabricated using a high- 
performance bulk C-MOS process and 
can operate at a sampling rate of 10 
MHz while drawing just 150 mw. If 
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the sampling rate is reduced to 3 
MHz, dissipation falls to 50 mw. 

Operating current is set at from 20 
mA down to less than 0.5 mA by 
adjusting one external bias resistor, 
and it is independent of supply volt- 
age. External +3.2- and —3.2-V refer- 
ences are required for operation, and 
all conversion timing is controlled by 
an external clock line, which is 
pulled low when a reading is desired. 
The digitized analog signal appears 
at the outputs about 30 ns after the 
line goes low. After the output data 
is stored, the clock line can go back 
to its high state and then another 
conversion can be requested. 

The converter operates from +5-Vv 
supplies in temperatures from —55° to 
+ 125°C. Linearity is +1 least signifi- 
cant bit. In lots of 100, its price is 
$39.90. Delivery takes two weeks. 
Telmos Inc., 740 Kifer Rd., Sunnyvale, Calif. 
94086. Phone (408) 732-4882 [385] 


Modular system for acquisition, 
control serves many markets 


Operable as a computer peripheral 
on an IEEE-488 interface bus, the 





ICE-108A data-acquisition and -con- 
trol system is accurate to within 
0.005%. The unit’s analog-to-digital 
converter runs at 10 samples/s. 

Upon scanning, this falls to about 
9.7. samples/s. But the actual 
throughput of a system depends on 
the speed of execution of the com- 
puter’s language. For example, a 
typical low-cost desktop computer 
running Basic will sample at 5 sam- 
ples/s, whereas an assembly language 
program can achieve 9.7. 

The system can be configured for 


applications as varied as process con- 
trol, research and development, pro- 
duction-line control, and simulation 
control, thanks to a host of input/ 
output boards. Available to fill the 
eight slots in the main chassis are | 
programmable resistance outputs, e- 
lectronic actuator outputs, relay-con- 
tact actuator outputs, and digital in- 
puts and outputs, among others. 
The main chassis is priced at 
$4,000. An expander box is available 
to hold additional boards. 
Advanced Technology Research Laborato- 
ries Ltd., 5645K General Washington Dr., 
Alexandria, Va. 22312. Phone (703) 750- 
2920 [386] 


Bit-switching scheme lets 
converter settle in 400 ns 


Thanks to its advanced monolithic 
bipolar and thin-film—resistor tech- 
nology, the MC3412 digital-to-analog 
converter provides stable accuracy 
characteristics over temperature, a- 
long with short settling time. Also, 
an innovative bit-switching scheme 
ensures that settling time will be no 
greater than 400 ns to +14 least sig- 
nificant bit. 

Active laser trimming of thin-film — 
ladder-network, reference, span, bi- 
polar-offset and bandgap-reference 
resistors at wafer level permit guar- 
anteed limits of gain and offset errors 
to, respectively, +0.25% of full-scale 
range and +0.05% of full-scale 
range, without external adjustments. 
Integral nonlinearity is specified to 
+4 LSB of 12 bits with monotono- 
city guaranteed over the full tem- 
perature range. 

Precision components in the con- 
verter include a 10-V bandgap refer- 
ence and span and bipolar-offset re- 
sistors. With the addition of one ex- 
ternal operational amplifier, the span 
and bipolar-offset resistors can pro- 
vide calibrated unipolar or bipolar 
full-scale output voltage ranges of 0 
to. 3, 0:10 °10, 42.5, +5, and +10:¥: 
Available now, the part sells for 
$17.95; a military version is $63.50. 
Motorola Semicondutor Products Inc., P. O. 
Box 20912, Phoenix, Ariz. 85036. Phone 
(602) 897-3840 [387] 
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Are your company’s out-of-pocket travel expenses 


etting out of hand? Introducing American Express 


Reimbursement Funds. 





ow Reimbursement Funds 


can help reduce repayment 


costs—while enhancing control. 


Handling the cash needs of your 


traveling employees can be a real 
managerial headache. 

Reimbursement Funds, the 
newest corporate service from 
American Express? can help you 
change that. 

By minimizing paper work. By 
eliminating most cash advances. 
By streamlining your company’s 
entire repayment process. 

Complete company control 

With Reimbursement Funds, 
designated employees use special 
drafts imprinted with your com- 
pany’s name to reimburse them- 
selves for out-of-pocket expenses. 

You remain in control because 
you decide which employees re- 
ceive the drafts. You set spend- 








American Express Travel Managem 


ing limits beforehand. You deter- 
mine how and when the drafts are 
to be cashed. 

And your employees will enjoy 
quick and easy repayment of cash 
expenses. 

A real breakthrough 

Reimbursement Funds is just one 
part of our innovative new Travel 
Management Services—the first 
totally integrated system designed 
to meet every business travel need. 

Hundreds of thousands of com- 
panies already benefit from the un- 
matched service and support of 
our Corporate Card 















it Services 


System and Business Travel Service. 
And now Reimbursement Funds. 

For more information, just send 
in this coupon or call toll-free 


1-800-847-4154. 


©1983 American Express Travel Related Services Co., Inc. 
[ass aaa haa aaa Psa ee: 


A.M. Busquet 

Travel Management Services 
American Express Travel Related 
Services Co., Inc. 


PO. Box 13816, Phoenix, Arizona 85002 


I'd like to find out how Reimbursement 
Funds can benefit my company. 





Name 


| Company Title | 





Address 








Zip 





Announcing 
the fastest 
door-to-door 
delivery service 
to and from Europe. 


Emery First Class 
International Service. 


No matter what the value, size, or weight of your air shipments, 
Emery provides the fastest regularly scheduled door-to-door service 
available between most U.S. and major European cities. To most cities, 
we can deliver door-to-door in as little as 48 hours. From New York, 
we can deliver as quickly as overnight to major European cities. That 
includes everything from letters to packages to heavy cargo. 

Emery offers you a total range of services from customs clearance 
to notifying your customer of the time of delivery, all for one basic price. 
For just a little more, you can even get proof-of-delivery and full 
documentation. 

So the next time you want the fastest scheduled door-to-door ser- 
vice to most of Europe, ask for Emery First Class International Service. 

Call your local Emery office for details. 











Send for your free Emery 
First Class International Service | 
Shipping Kit today. 


Mail coupon to: 





| 

| 

| Emery 

| PO. Box 4036, Woburn, MA 01888 
| 

| 

| 
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Tame after time, 
no one delivers like Emery. 
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~ Communications 


IC filters tone 
from phone line 


_ Chip’s bandpass and notch filters 
detect and suppress 2.6-kKHz tone 
that signals hook-switch condition 


A single chip from Motorola Inc. 
carries a six-pole notch filter and a 
pair of two-pole bandpass filters for 
E-and-M (receive and transmit) tone 
signaling in a central switching of- 
fice. Based on switched-capacitor fil- 
ter technology, the MC145432 is in- 
tended to reduce the number of com- 
ponents phone companies need in or- 
der to generate and detect the 
2.6-kHz tone used in hook-switch sig- 
naling on phone lines. 

Fabricated from Motorola’s metal- 
gate complementary-MOS process, the 
140-by-220-mil chip also includes an 
operational amplifier capable of driv- 
ing 600-1 loads. The 18-pin device 
can operate with either its internal 
crystal-controlled oscillator or an ex- 
ternal clock signal. It may be placed 
in one of three external-clock modes 
by tying a pin to one of three system 
voltage levels. 

A 2.6-kHz square wave can be 
driven into one of the chip’s band- 
pass filters to generate a sine-wave 
tone of the same frequency. This 
tone is used to determine the pres- 
ence of an E-and-M signaling tone 
on the channel. The other bandpass 
filter has a Q of 20. 

On hook, off hook. In a central 
Office system, the filter chip’s band- 
pass output level is compared with 
the notch output by external compo- 
nents. If the bandpass channel’s out- 
put energy level is higher, then a 2.6- 
kHz tone is present on the incoming 
line, and the phone is on the hook. 
When the tone is not found on the 
incoming line, the phone is off the 
hook. The notch filter is then used to 
remove the tone from the outgoing 
line, so that the phone user does not 
hear it. 

The filter device uses either a split 
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supply of +5 to +8 V or a 10-to-16-V 
single supply. At 10 V, typical power 
dissipation is 80 mw, and at 15 V, 
the part uses 200 mw. It has an op- 
erating temperature range of —40° to 
+ 85°C and TTL— and C-MOS—compa- 
tible inputs. 

The chip’s bypass channel has a 
maximum idle noise level of 22 
dBrnco, while the six-pole notch fil- 
ter is listed at 25 dBrnc. At 2.2 and 
2.9 kHz, the notch filter’s response 
curve passes through O dB, and at 
2.6 kHz, through —60 dB. 

Available in either plastic or ce- 
ramic dual in-line packages, the 
145432 is available now in produc- 
tion volumes from Motorola’s MOS 
operation. In 100-piece quantities, 
the plastic-packaged part sells for 
$14.49 each, and the ceramic-housed 
device is priced at $17.06. 

Motorola Inc., 3051 Ed Bluestein Blvd., Aus- 
tin, Texas 78721. Phone (512) 928-6892 
[401] 


1,200-b/s autodial modem 
stores 10 phone numbers 


A modem with automatic dialing 
and answering facilities lets users en- 
ter, store, and automatically dial up 





to 10 telephone numbers through 
simple keyboard commands, in addi- 
tion to dialing directly from any as- 
sociated terminal keyboard. 

The AJ 1259-AD is a triple mo- 
dem that is compatible with the Bell 
212A and VA 3400 series modems at 
a 1,200-b/s transmission rate and 
with the Bell 103/113 modem at 300 
b/s. It is approved by the Federal 
Communications Commission for di- 
rect connection to the switched tele- 
phone network via RJ-11C modular 
jacks or RJ-45SD data jacks. 


Microprocessor-controlled, the 
modem offers continuous self-testing 
and comprehensive diagnostic fea- 
tures. When answering a call, it auto- 
matically switches to the appropriate 
communication protocol and data 
rate. Available at a price of $875 
each, the modems can be shipped in 
about 30 days. 

Anderson Jacobson Inc., 521 Charcot Ave., 
San Jose, Calif. 95131 [407] 


Multiplexer can grow 
as host system expands 


Targeted at computer users who re- 
quire low-cost multiplexing in sys- 
tems that have integral expansion ca- 
pabilities, the DFM series of multi- 
plexers lets users choose among 4, 8, 
12, or 16 lines. Expansion to 16 lines 
from lower line values can be done 
without uncabling; additional modem 
cards can be plugged into the DFM 
backplane. 

The multimicroprocessor-control- 
led DFM multiplexers provide con- 
centration efficiency to 800% and 
have a 64-K-byte buffer for each 
group of eight channels. A superviso- 
ry channel controls operations and 
configures data-line priorities for spe- 
cific applications. 

Features of the series include 
channel switching and contention, er- 
ror correction, assignable channel 
priorities, local echo, and channel se- 
curity, among others. On-board diag- 
nostics enable the multiplexer assem- 
bly to provide repair and mainte- 
nance information. 

To be available in late spring, the 
multiplexers are priced from $2,800. 
Digital Equipment Corp., 29 Parker St., May- 
nard, Mass. 01754 [403] 


Modem rides on board, 
provides Bell 212A interface 


Measuring just 8 in.’, an intelligent 
component modem _ dubbed the 
CH1760 mounts directly onto the 
host system’s printed-circuit board 
and provides a complete Bell 212A— 
compatible 300-to-1,200-b/s full-du- 
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plex modem; included are telephone- 
line interface and automatic dialing 
and answering capabilities registered 
with the Federal Communications 
Commission. 

The component modem offers a 
TTL host interface that allows a di- 
rect link with virtually any of the 
popular universal synchronous-asyn- 
chronous receiver-transmitters. It is 
completely controlled by the host 
that sends it serial asynchronous 
commands over the serial data lines. 
Modem speed and parity are auto- 
matically set. 

Commands include eight diagnos- 
tic test modes, voice or data switch- 
ing, and a data-transparency com- 
mand called Unlisten that ensures 
that files or blocks of data can be 
transmitted through the CH1760 
without concern for data’ being inap- 
propriately interpreted as commands. 

Samples sell for $495 each, but in 
large quantities the price drops to 
between $200 and $300. The mo- 
dems are available now. 

Cermetek Microelectronics, 1308 Borregas 
Ave., Sunnyvale, Calif. 94086. Phone (408) 
734-8150 [404] 


Electronic message processor 
obeys asynchronous protocols 


To become available in the second 
quarter, the Lettronics 731 electron- 
ic-message processor features soft- 
ware protocol selection adaptable to 
all known asynchronous mail ser- 
vices. The user-definable protocols 
enable the 731 to switch from one set 
of parameters to another as commu- 
nications are established. 

No operator intervention is re- 
quired, enabling the 731 to transfer 
messages during reduced rate times. 
Separate log-in procedures, account 
numbers, passwords, and message 
format descriptions are identified for 
each protocol stored. 

Designed to work with computers, 
terminals, word processors, or elec- 
tronic typewriters, the processor can 
offload communications tasks to 
send and receive messages via Telex, 
TWX, The Source, Compuserve, and 
Easylink, among others. Delayed 
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transmission, an internal clock-calen- 
dar, data and time stamping, and 
mail-list management, as well as er- 
ror detection and correction, are 
standard features; encryption may be 
specified. The message processor, 
which has a built-in modem and 
printer port, will sell for $995 each. 
Quantity discounts will be available. 
Creative Communications Inc., 1662 West 
820 North, Provo, Utah 84601. Phone (801) 
373-9843 [406] 


Fiber-optic data link transmits 
over 2 km with low error rate 


The M25 fiber-optic data link can 
transmit digital data at rates from dc 
to at least 25 Mb/s with a bit-error 
rate of less than 10°. With a system- 
wide loss of just 16 dB, transmission 





lengths of greater than 2 km can be 
obtained. 

As an added feature, the M25 can 
simultaneously transmit an analog 
signal up to 10 kHz. Two connector 
systems are offered: the company’s 
DSC, which is designed to the Elec- 
tronic Industries Association stan- 
dards, and the JSC. 

The M25 link operates off a 5-V 

supply and is TTL-compatible. In 
lots of 100, the link sells for $259. 
Delivery takes four weeks. 
Augat Inc., Interconnection Systems Divi- 
sion, 40 Perry Ave., P.O. Box 1037, Attle- 
boro, Mass. 02703. Phone (617) 222-2202 
[408] 





Data-encryption device serves 
networks accessing data bases 


Connected between a computer and 
remote terminal through its two in- 
dependently programmable RS-232- 
C ports, the Hermes-4 data-encryp- 
tion device adds data privacy to the 
remote and local networks that cur- 
rently access a data base in unse- 
cured formats. The device offers us- 
ers file protection, secure electronic 
mail, baud-rate translation, protocol 
handling, program protection, co- 
processing, and time-use accounting. 

When used as an in-line encryp- 
tion device, the Hermes-4 may be 
programmed with any encryption al- 
gorithm, including the National Bu- 
reau of Standards’ Data Encryption 
Standard, public-key systems, or pro- 
prietary encryption algorithms. 

As a coprocessor, Hermes-4 can be 
programmed to do a variety of spe- 
cific tasks that would otherwise chew 
up time on the host computer. It is 
in fact a general-purpose microcom- 
puter with up to 64-K bytes of mem- 
ory on board in either random-access 
or read-only configurations. Both 
RS-232-C ports are programmable 
and can independently transmit and 
receive at different baud rates, up to 
19.2 kilobaud. Each channel may use 
5, 6, 7, or 8 bits per character on 
receive and transmit as well as 1, 1.5, 
or 2 stop bits with even or odd 
parity. 

The price, including 2-K bytes of 
RAM and 4-K bytes of ROM, is $479. 
Cryptext Corp., P. O. Box 425, Northgate Sta- 
tion, Seattle, Wa. 98125. Phone (206) 364- 
8585 [405] 
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Packaging & production 


100-kW lamp 
anneals wafers 


Vortex-stabilized water-cooled 
argon arc lamp heats wafer 
to 1,100°C in about 2 seconds 


Armed with a 100-kW vortex-stabi- 
lized water-cooled dc argon-arc light 
source that puts out light of such 
intensity that a wafer can be brought 
to 1,100°C in about 2 s, the ROA- 
400 rapid optical annealer from Ea- 
ton Corp.’s Ion Beam division is 
staking its claim as a high-through- 
put wafer-processing tool for post- 
implantation wafer annealing and 
other high-temperature processes. 

Because it uses an intense light 
source for heating wafers at precisely 
controlled temperatures, the unit can 
be used to form silicides and alloy 
contacts, to reflow phosphorosilicate 
glasses, and to recrystallize amor- 
phous-silicon layers on insulators. In 
fact, the ROA-400 isothermal proces- 
sor can be used for almost any stan- 
dard processing normally done in a 
wafer furnace. 

In addition to the lamp, the equip- 
ment consists of wafer-handling, op- 
tical, and control systems. Ancillary 
systems for the lamp include equip- 
ment for recirculating and pressuriz- 
ing the argon gas and deionized wa- 
ter. The user must supply a heat ex- 
changer to cool the water. 

Source. The heart of the annealer 
is the unique lamp head, which 
forms an arc 11 mm in diameter and 
160 mm long. It consists of a quartz 
tube, the electrode assemblies, and 
the jets that inject the argon gas and 
water, which swirl in a vortex down 
the length of the tube. Both anode 
and cathode are made of tungsten 
and are internally cooled to prolong 


their lives; they can be replaced by 


the user in 10 to 15 minutes. The 
tube can also be changed by the user. 

The wafer-handling module takes 
the wafers out of a standard cassette, 
positions them in the process cham- 
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ber, removes them for cooling, and 
then places them in another cassette. 
The atmosphere surrounding the wa- 
fer is controlled during the entire se- 
quence. A shuttle mechanism assures 


clean, gentle wafer handling at 
throughputs as high as 360 wafers/h 
for post-implantation annealing. The 
system can handle wafers from 3 to 
5 in. in diameter. | 
The ROA-400 will be delivered be- 
ginning in the fourth quarter for a 
price of $250,000. 
Eaton Corp., Semiconductor Equipment Op- 
erations, 655 River Oaks Parkway, San Jose, 
Calif. 95134. Phone (408) 942-1555 [391] 


Prototype wire-wrapped board 
for STD-bus goes for $10 


Giving designers an inexpensive way 
of prototyping their STD-bus sys- 
tems, the wire-wrapped STD-WW1 
board is priced at just $10 in single 
quantities. The board’s interleaved 
power plane makes +5-V power and 
ground connections simple. 

All holes are plated through and 
are arranged for optimum placement 
patterns for dual in-line packages. 
For reliability, gold-plated card-edge 
connectors are included. Also, hole 
patterns are arranged at the top of 
the card for easy placement of head- 
er connectors. Delivery takes up to 
four weeks. 

Computer Dynamics, 105 S. Main St., Greer, 
S. C. 29651. Phone (803) 877-7471 [393] 


Laser-based inspectors check 
600 silicon wafers an hour 


The WIS-100 and WIS-150, two la- 
ser-based inspection systems, can 
process up to 600 silicon wafers an 
hour, as well as provide data for 
complete process analysis. 

For high-throughput production 
needs, the stationary WIS-100 offers 
two input cassettes and automatically 
sorts into four output cassettes—ac- 
cept, reject, repolish, or reclean. For 
spot inspection, the scaled-down 


WIS-150 fills the bill: it is mounted 
on wheels for portability. 

Based on inspection parameters 
programmed by the operator, either 





system will identify over a dozen 
types of flaws, such as haze, particu- 
lates, pits, or mounds. The systems 
come standard with printers, a cath- 
ode-ray-tube terminal, and RS-232-C 
interfaces. Available in six weeks, the 
WIS-150 sells for $87,500 and the 
WIS-100 at $120,000. | 
Aeronca Electronics Inc., 2940 Interstate St., 
Charlotte, N.C. 28208. Phone (704) 394- 
8391 [395] 





Eddy-current comparator 
inspects six parts a second 


The Varimac III eddy-current com- 
parator, the smallest and lightest in 
the company’s line, sorts both mag- 
netic and nonmagnetic parts. When 
used with the firm’s sorting gate, it 
can deal with parts at a rate of six a 
second. The machine can be used 
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Jans 


NEW EDITION 


All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 





1,923 pages 
illustrated 
Edited by Harold C. Folts 


DATA 
COMMUNICATIONS 
STANDARDS 


All 123 interface pro- 
tocol standards set by: 
¢ CCITT e ISO * ECMA 
e ANSI ¢ EIA 

¢ U.S. Government 


Special feature for instant 
access to the applicable 
standards: 

Cross-reference tables of the 
similar and interfacing 
standards of each standards 
organization. 


Electronics Magazine Books rf Mi 
1221 Ave. of the Americas, Fl. 42 e 
New York, NY 10020 i a fl | 
Please send copies 
of McGraw-Hill’s Compilation of Data 


Communications Standards Edition II at 
$250 each. 


Name 
Title 
Company 
Address 


City/state/zip 


U.S. customers please add local sales tax. 
McGraw-Hill pays regular shipping and 
handling on prepaid.orders. 


New products 





alone or in automated inspection sys- 
tems where 100% of production 
must be tested. 

The instrument will test for alloy, 
hardness, case depth, grain size, pro- 
cessing variation, plating thickness, 
dimension, and orientation. It has a 
push-button automatic balancing fea- 
ture that sets it up for a test instant- 
ly. The balance circuit can accommo- 
date coils with diameters from under 
Y% in. up to 6 in. 

A digital readout displays the test- 
signal frequency, which can be var- 
ied from 100 Hz to 1 MHz. The fre- 
quency selection, along with 360° 
phase rotation and a choice of any 
one of three gate modes on the basis 
of phase, amplitude, or selected com- 
binations of both, allow optimum 
separation between significant and 
insignificant indicators. 

The Varimac III is available for 
sale or lease. With one set of stan- 
dard coils, it sells for $6,125, and 
sorting gates go for $1,375 each. The 
company will design customized sys- 
tems upon request. 

Magnetic Analysis Corp., 535 S. Fourth Ave., 
Mount Vernon, N.Y. 10550. Phone (914) 
699-9450 [394] 


Vision system aids in assembly, 
test, and repair of pc boards 


For the assembly, testing, and repair 
of printed-circuit boards, the model 
2200 video image-display system 
shows correct component placement 
directly over the board so the opera- 
tor can see the shape, size, and orien- 
tation of components and circuitry to 


be installed or tested. With special- 
ized software, the system can be ex- 
panded in order to perform engineer- 
ing changes, in-circuit tests, 
repairs. 

Called the model 2200 circuit-link 
system, it generates a computerized, 
step-by-step, graphical representation 
of the operator’s work procedure, in- 
creasing speed and reducing the pos- 
sibility of errors. Consisting of a mi- 
crocomputer, floppy-disk drive for 
software, and a_ projection-monitor 
work station, the 2200 is suited to 
small production runs or products 
with components that cannot be easi- 
ly adapted to automatic placement. 

Options allow versatility in cut 
and jumper placement, computer-aid- 
ed repair, in-circuit testing, and in- 
coming inspection testing. Available 
in 45 days, the 2200 is priced at 
$25,000. 


Electronic Packaging Co., 9995 Monroe Dr., . 


#203, Dallas, Texas 75220. Phone (214) 
350-6007 [396] 


Programmable cutting system 
uses laser for reliability 


Featuring a 1-kW cutting laser, the 
Eddco III cutting system can handle 
complex patterns and a wide variety 
of materials. Claimed to bring reli- 
able, efficient laser technology to the 
cutting and machining field, it offers 
customized table sizes, off-line pro- 
gramming including a digitizer or 
plotter, a visual display unit with 
graphics, program storage, and hard- 
copy capabilities. 

The system provides accuracy, re- 
peatability, and product consistency, 
its maker says, thereby reducing 
costs for secondary operations, re- 
jects, tooling, and tooling replace- 
ments. Accuracy and repeatability 
are specified as +0.002 in. 

Available optionally is a optical 
scanning head that can follow an en- 
gineering drawing for fast prototype 
production without the need for 
programming. 

An average system, available in 30 
weeks, sells for $325,000. 

Printing Techniques International Inc., 43 
Vandeventer, Princeton, N. J. 08540 [397] 
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and — 


Sellers of computers will meet 
their buyers in Electronics’ 
Special Report: Parallel 
Architecture 


June 16 issue. Closes May 23. 





Parallel architecture is the name of the game for 
very high-speed computation in applications 
such as high-performance numerical process- 
ing, graphics, and even data-base manage- 
ment. A league apart from conventional 
computer systems, this new generation of 
computational applications has a variety of 
novel architectures. Discover the leading con- 
tenders in this fast-paced field in Electronics’ 
special report and discover an outstanding ad- 
vertising opportunity. 

Get in onthe action. Advertise in the 
magazine that helps to build your bottom line 
from the top. 


June 16 issue. Closes May 23. 
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sellers of Semiconductors in 
the U.S., Europe, Japan and 
the rest of the world will meet 
their buyers in Electronics’ 
Special Report: World- 
wide Semiconductors 


June 30 issue. Closes June 6. 





The protean semiconductor industry has en- 
tered a period of upheaval. Will semiconductors 
really be the “crude oil of the 80s?” The shaping 
economic and technological forces have 
changed. This worldwide special report as- 
sesses these changes in depth. This is an out- 
standing advertising opportunity for semicon- 
ductor manufacturers and users. 

Get in onthe action. Advertise in the 
magazine that helps to build your bottom line 
from the top. 


June 30 issue. Closes June 6. 
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Last year our fire protection systems 
kept the heat off a lot of business owners. 


ALL THAT MONEY ) 
, ON AFENWAL 
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WHY OES IT SMELL LIKE 
DRAGON BREATH IN HERE? 





It’s sheer wizardry the way Fenwal’s suppression Plus the attention of a /ocal factory trained wizard who's 
systems spot fire and snuff it out instantly. Our systems knowledgeable in cost efficient system configuration. 
use the fastest way known of stopping fire, Halon 1301. Whatever you want to protect—valuable documents, 
It’s perfectly clean and people-safe. That keeps down- computer rooms, communication centers, control rooms, 
time to an absolute minimum. switching rooms, anything at all that you can't afford to 
We've been building and perfecting our systems for be without—we can do the job. 
more than 20 years. There are thousands installed For the name of your local Fenwal wizard, 
around the world. Because Fenwal manufactures all its look in the Yellow Pages under “Fire Protection,’ or 
own major system components, contact the Castle at (617) 881-2000. 


you get a system with components 
built to work together and backed 
by single source responsibility. 


@ Fenwal Incorporated, 
Ashland, MA 01721. 
A Division of Kidde, Inc. 





Circle 182 on reader service card 


Pixel resolution of 
color-graphics controller 
hits 1,280 by 1,024 


Application generator 
runs under Unix, Pick 


8-bit microcomputer 
with E-PROM plummets 
to $30—for a while 


Wafer-processing system 
reduces resist slippage 


Portable computers 
get colorful 
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Products newsletter 


By summer’s end, Metheus Corp., a Hillsboro, Ore., maker of graphics 
products for computer-aided design, will be shipping a color-display 
controller that boasts a resolution of 1,280 by 1,024 picture elements 
refreshed at 60 Hz noninterlaced. Called the 1500, the controller will 
work with a number of recently introduced 100-MHz video-bandwidth 
high- resolution color monitors to provide flicker-free displays. A bit-slice 
microprocessor with a 167-ns cycle time can draw random vectors at 1.5 
million pixels/s and fill rectangles at 35 million pixels/s. A color look- 
up table allows over 16 million colors to be displayed on the 1500, which 
will be priced at under $20,000. 


A new Houston firm, The Software Express, will introduce this month 
an application generator that produces self-documenting financial and 
accounting packages to run on supermicrocomputers under the Unix and 
Pick operating systems. Called Appgen, the package produces no code, 
but employs a menu-driven system. With it, users will enter parameters 
and system functions that define the way in which basic software 
modules, provided by Software Express, will be linked for a given 
application. Either version goes for $15,000. 


Hoping to attract even a wider range of customers to its complementary- 
MOS 8-bit microcomputer featuring 2-K of on-chip erasable 
programmable read-only memory, Motorola Inc. is once again cutting 
the price. Last month, the company’s Austin, Texas, Microprocessor 
division trimmed the price of the chip—the MC1468705G2—from $250 
to $95 for quantities up to 25 [Electronics, April 7, p. 56]. Higher yields 
made the price cut possible, the company said. Now, effective to the end 
of September, the operation plans to make a limited offer of up to five 
devices per application at a special rate of $30 each. Motorola hopes the 
offer will encourage budget-limited system designers to consider the use 
of the microcomputer not only for prototyping but as a production 
device in equipment that will be produced in low to medium volumes. 


Slated for introduction at Semicon West next week (May 24—26) is GCA 
Corp.’s new Wafertrak 1000 wafer-processing system, which includes a 
module designed to maximize resist adhesion. The chemical vapor 
hexamethyldisilazane is dispensed in line to wafers heated to 365°C, 
removing all water from the wafer surface prior to resist application. The 
result, says the Bedford, Mass., equipment maker, is reduced resist 
slippage and undercutting. A typical system will cost $120,000 and will 
be available in the third quarter. 


Keep an eye peeled this week at Interface in Boston for Micro Source 
Inc. to show its portable computers outfitted with NEC Corp.’s 9-in.- 
diagonal color cathode-ray tube with a resolution of 1,024 by 1,024 
picture elements. For an extra $1,000, the tube can be added to the New 
Lebanon, Ohio, firm’s two Z80A-based 1982 models: the $3,900 
dual—floppy-disk M6000P and the $6,395 M6000P/H, which has one 
floppy and one hard disk. 
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Ina sti 
for crisp, clear copies, 





Actually, we're being modest. 

The truth is we won. Because 74% of consumers inter- 
viewed by Nationwide Consumer Testing Institute said the 
copies produced by the EP 300 were clearly superior to 
those from the Xerox® and IBM® copiers. 

So, while the Xerox and IBM certainly do bigger 
jobs, they don’t do better jobs than the compact Minolta 
EP 300 when it comes to copy quality. 

The EP 300 has Minolta’s exclusive micro-toning system 
for crisp, clear copies with blacker blacks. From top to bot- 
tom and edge to edge. On virtually any paper up to 10 x 14” 

You also get an electronic troubleshooter to warn you of 
problems. And Minolta’s world-renowned dependability. 

And there’s the new Minolta EP 300RE. Superb 
Minolta copy quality plus enlarged and reduced copies. 
So now you can enlarge fine details in the original for 
greater legibility. Or reduce ledger, legal and computer 
printout-size originals to convenient letter-size copies. 
With all this extra versatility, the EP 300RE costs just $3,295. 

If you'd like the test results, send us the coupon. 

If you'd like the name of your nearest authorized Minolta 
dealer, look under our trademark in the Yellow Pages. Or 
call toll-free 800-526-5256. In N_J., 201-797-7808. 

The Minolta EP 300 Series. The small copiers that prove 
size isn't everything. 

The Minolta EP 300. 
At up to 10 times the price, we'd still look good. 


e-by-side-by-side test 









erox eee eee 
Model 10 $22,635 $2,195 $16,095 
| (] Please send me the copy test results. | 
C I'd like more information. Please have my 
local dealer contact me. 
| Name | 
| Title | 
Miksa 2 oe 
| Warnes foe ee | 
| OID ine tte helcitsh sR | 
Yip... Telephone 
©1982 Minolta Corporation. Product appearance, prices and/or specifications subject to | | 
change without notice. Copiers tested were the Xerox 5400, the IBM Series III Model 10, 
and the Minolta EP 300. Xerox and IBM prices are those in effect as of 7/1/82. | Mail to Minolta Corporation, Business Equipment Division. | 
Xerox® and IBM® are registered trademarks of Xerox Corporation and International 101 Williams Drive, Ramsey, NJ 07446. 
Business Machines Corporation, respectively. a ces leila tnlcpainich “cure ines: cusaleel semiieilit” aaemnee _/ 
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Career outlook 


Another specialty for the EE 


In the beginning there was the elec- 
trical engineer, the person who de- 
signed and built circuits. The world 
of the EE was populated by such ear- 
ly components as pentodes, triodes, 
and cat’s whiskers; grid currents 
tickled the fancy and stirred the 


_ Imagination. 


But technology marches on. The 
bureaucratic side of academia, not 
known for its speed in adapting to 
up-to-the-minute techniques and in- 
novations, managed to see some of 
the handwriting on the wall: a diplo- 
ma these days most likely will read 
“electronic engineering.” 

Now, in the age of the computer, 
the nation’s university engineering 
departments seem to be trying to em- 
ulate industry in their eagerness to 
subdivide the electronic-engineering 
curriculum into narrower specialties. 
Thus, there are EEs, computer scien- 
tists, even engineering technolo- 
gists—and, most recently, the micro- 
electronic engineer. 

Inaugurated last fall at Rochester 
(N. Y.) Institute of Technology, the 
program now has 55 freshmen and 
15 transfer students. “So far as we 
know, there is no other degree-grant- 
ing program like it,” says a spokes- 
man for RIT, which has a total of 
16,000 full- and part-time students. 
Those 60 will, on satifactorily com- 
pleting the five-year sequence, re- 
ceive bachelors of science in micro- 
electronic engineering. 

Eye on processing. The curriculum 
is heavily practical and focuses on 
fabrication and processing with an 
emphasis on photolithography. After 
a freshman year devoted to basic en- 
gineering-style math and _ physics 
courses, plus “Introduction to Pho- 
toscience for Microelectronic Engi- 
neers,” the course gets down to busi- 
ness. The next three years bring 
classes covering semiconductor phys- 
ics, integrated-circuit technology, cir- 
cuit analysis, linear systems, optics, 
digital electronics, microcomputer 
systems, electromagnetic fields, ad- 
vanced microlithography, and an IC- 
processing laboratory. 

A recent conference at RIT to 
mark the program’s first year and to 
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féte the seven industry affiliates of 
the new program (Eastman Kodak, 
Analog Devices, Fairchild, GCA, 
IBM, National Semiconductor, and 
Theta-J) serves as a first-year bench- 
mark. Four papers—three by fifth- 
year students and one by a graduate 
who is now at Digital Equipment 
Corp.—were presented; all had to do 
with fabrication. The titles of the pa- 
pers and their authors were: 

m “Device Fabrication Using Spin- 
Dopant Sources,”’ by James Kawski. 
m “MOS Operational Amplifier Fab- 
rication,” by Juan Becerra. 

= “Photoresist Evaluation,” by Pau- 
lette Farage. 

m “The Ability of Surfactants to As- 
sist in the Removal of Image Scum 
in Positive Resist Development,” by 
Mike Belden. 

Like what they see. Representa- 
tives of companies at the meeting 
generally gave the microelectronic- 
engineering program high grades. 
Typical is the comment from A. 
Graham Sterling, vice president for 
strategic planning at Wilmington, 
Mass.—based Analog Devices Inc. 
“The work of the students seemed 
to me to be very relevant to current 
industrial needs,” he says. 

An even more positive reaction 
comes from Karl Shaw, research as- 
sistant at Philips Laboratories in 
Briarcliff Manor, N. Y., who says, 
“It’s exactly what is needed. There 
are no such programs [anywhere 
else] and very few courses in micro- 
electronics. If you’re hired as a pro- 
cess engineer, you start out green 
and it takes at least a year to learn. 
I feel pretty confident that a gradu- 
ate from RIT would know what to 
do right away.” 

The future seems bright for the 
program. Plans are already made for 
a second conference, and, says Col- 
lege of Engineering dean Richard A. 
Kenyon, the third one might very 
well be held in a new Center for 
Microelectronic Engineering that is 
being considered by the institute. 
Adds Walt Wojcik, manager of pro- 
cess engineering for IBM Corp. at 
Hopewell Junction, N. Y.: “I think 
it’s an excellent program. It’s cer- 
tainly going to be well accepted by 
industry.” —Howard Wolff 


POSITIONS VACANT 


Electronics Instructor — Full- 
time position beginning Aug. '83 
for Industrial Electronics Tech- 
nology program. Prefer person 
having: current experience with 


electronic technicians; back- 
ground in basic electric & 
electronic theory — D.C. solid 


state; knowledge of theory and 
use of electronic instruments; 
ability to work with analog and 
digital electronics; academic de- 
gree in field (B.S.E.E. preferred). 
Send letter of application and re- 
sume to Dean Henry Pullen, St. 
Louis Community College at Mer- 
amec, 11333 Big Bend Blvd., St. 
Louis, MO 63122. An Affirmative 
Action/ Equal Opportunity Em- 
ployer. 


Research Associate, Ph.D. 
required in Physics or Electrical 
Engineering. Must have know- 
ledge of microwave measur- 
ements and modeling of semicon- 
ductor devices. 2 years exper- 
ience needed. Position open 
August 1, 1983. Required to carry 
out research in the measurement 
of properties of novel semicon- 
ductor transistors and other 
devices at high frequency and 
high speed. Automatic network 
analyser, including scalar type at 
millimeter wavelength, noise 
figure, spectrum analyser, and 
related measurements to be car- 
ried out. Desk top computer con- 
trol of experiments and analysis 
of data are included. Develop- 
ment of fixtures, mounts, test 
procedures and software; and 
related semiconductor device 
and integrated circuit processing 
also to be carried out. This 
measurement research to be 
done in cooperation with a broad 
effort in compound semiconduc- 
tor growth and assessment, and 
in high frequency device design, 
processing and modeling. Re- 
sponsibilities include overseeing 
equipment maintenance and 
development, along with instruc- 
tion of graduate students in 
measurement techniques. Send 
resumes by July 1, 1983, to 
Professor Lester F. Eastman, 
School of Electrical Engineering, 
425 Phillips Hall, Cornell Universi- 
ty, Ithaca, NY, 14853. (607) 256- 
4369. Cornell University is an 
equal opportunity employer. 





CONTRACT WORK 





Reduce Assembly Labor Cost — 
You may reduce assembly /test 
expense to less than half your 
present cost by contracting your 
labor to us for offshore produc- 
tion and return. We are a Mexican 
affiliate of a major U.S. multina- 
tional, experienced in in-bond as- 
sembly. Present market condi- 
tions leave large amounts of our 
integrated electronics /electro- 
mechanical manufacturing facili- 
ty available for contract. If you 
need labor of 50 or more skilled 
workers, with full indirect sup- 
port, follow-up with: J. A. Fields, 
Director New Market Develop- 
ment, Apartado 37, Sabinas, 
Coahuila 26700 Mexico. Phone 
(861) 3-06-72 TELEX 038 24 93. 
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HYBRID 
MANUFACTURING 


CIRCUIT DESIGN 
MANAGER 
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High technology fiber optic 
communications components 
and systems... 
now you have a choice. 


CODENOLL is meeting the demanding needs of this 
rapidly expanding market. And, to meet our needs and 
high standards of professionalism, we are always look- 


ing for exceptional talent. 


You will lead a team of engineers in developing new Cir- 
cuits for use in our expanding line of fiber optic data 
links. Projects include discrete and integrated digital 
and analog circuits for optical transmission systems 
operating from DC to 150 MHz. Minimum of 5 years’ de- 
sign experience required with MS/PhD degree. 


To apply or receive more information, forward your re- 
sume, in complete confidence, to: Employment Man- 
ager, Dept. CD, Codenoll Technology Corporation, 
1086 North Broadway, Yonkers, N.Y. 10701. Or call 
(914) 965-6300. 

An Equal Opportunity Employer M/F. 





CODENOLL 


TECHNICAL SALES 
MANAGER 
AND TECHNICAL 
SALES ENGINEERS 
AND REPRESENTATIVES 


Codenoll Technology Corporation at the 
leading edge of optical communications, fiber 
optics and electro-optics technology. 


Our products are some of the most advanced that are com- 
mercially available today, products that feature reliability, 
high performance and unique capabilities. 
Right now we’re looking for people who would like an excit- 
ing career with our dynamic organization. To qualify, you 
should have a thorough understanding of the computer in- 
dustry, a solid sales background, 5 years’ strong experience 
in data communications and telecommunications, and 
knowledge of fiber optics and optoelectronics. Under- 
graduate degree in EE and availability to travel is required. 
lf you meet our qualifications, send your resume and salary 
requirements, in complete confidence, to: Employment 
Manager, Dept. EMTM, Codenoll Technology Corporation, 
1086 North Broadway, Yonkers, New York 10701. Or call 
(914) 965-6300. 

An Equal Opportunity Employer M.F. 





MANAGER 


Meet the challenges of a dynamic organization ... 
CODENOLL ... an expanding manufacturer of high- 
technology fiber optic communications components 
and systems. 


You will supervise the manufacturing of our growing line 


of hybrid fiber optics data links, plus be responsible for 
scheduling production and production engineering. 
You must have at least 5 years’ experience in hybrid as- 
sembly and test, along with a supervisory background. 
BS/MS degree required. 


To apply or receive more information, forward your re- 
sume, in complete confidence, to: Employment Man- 
ager, Dept. HM, Codenoll Technology Corporation, 
1086 North Broadway, Yonkers, N.Y. 10701. Or call 
(914) 965-6300. 


An Equal Opportunity Employer M/F. 





CODENOLL 


Technology Corporation mmm | | Technology Corporation mam 





TEACH IN JAPAN 


Persons with a degree or experience in 
various engineering and manufacturing 
fields wishing to teach Japanese adults 
for one year or more should write to: 


International 
Education Services 
Shin Taiso Bldg. 
10-7, Dogenzaka 2-chome, 
Shibuya-ku 
Tokyo, Japan 150 


Further information on the position, 


qualifications, salary, benefits, trans- 


portation and housing can be obtained 
by airmailing a detailed resume to I.E.S. 





POSITIONS WANTED 


Microcomputer Expert for hire. 
Contract or per diem. Program- 
ming, products with a brain, cir- 


cuitry. Mr. Masel, 212-476-1516. 


ADVERTISERS 


Send all new copy, film or 
changes to: 


ELECTRONICS 


CLASSIFIED 
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POST OFFICE BOX 900 
NEW YORK, NY 10020 








ENG/DESIGN/R&D/MFG 


Specialists— Professional opportuni- 
ties with prominent No. East companies. 
All fees pd. by clients Nationally Affiliat- 
ed. (518) 869-8477 Anton Wood Assoc., 
1692 Central Ave., Albany, N.Y. 12205 
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[581] 9811 
itil Business Department 
Cost-effective fee, practical programs, convenient availability, and Thomas M. Egan 
demonstrated results. (212) 997-3140 


Carol Gallagher 


Our programs can be presented at your location for six or more aiahsoreee 

attendees at significantly reduced costs. Our experienced instructors raeclan wanager are 
have extensive practical experience and strong communications Lally rg 

skills. Each of our seminars has been presented to attendees for a Production Manager Related Products 
variety of corporations. ella aan 


Production Assistant 
[212] 997-2843 


For further information, cail Irene Parker at (212) 687-0243. Or write Frances Vallone 

to her at the McGraw-Hill Seminar Center, Room 603, apie 

331 Madison Avenue, New York, NY 10017. Electronics Buyers’ Guide 
You may also telex at #522372 IP A HOWD. John J. Gallie, Director of Sales 


[212] 997-4420 
Regina Hera, Directory Manager 
[212] 997-2544 
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The 64K CMOS Static RAM: 
Toshiba makes the first move. 


The opening move into the commercial manufacture of are helping to move science ahead and to save energy. 
the 64K CMOS Static RAM has been made by Toshiba. Toshiba: making LSI technology a whole new game. 
And our 64K CMOS Static RAM is no mere pawn; it offers TOSHIBA CMOS STATIC RAMS 
the combined advantages of low operating power, high TC5564P-10/-15 TC5564PL-10/-15 TC5565P-10/-15 TC5565PL-10/-15 
density and high speed access. 


oF TC5516AP/-2  TC5516APL/-2 TC5516AD/-2. = TC5516ADL/-2 
This position should come as no surprise though; TC5516AF/-2 TC5516AFL/-2 TC5517AP/-2 —- TC5517APL/-2 


Toshiba has long been a master in the development of TC5517AD/-2 TC5517ADL/-2  1C5517AF/-2 TC5517AFL/-2 


TC5517BP-20 TC5517BPL-20 1C5517BD-20 1C5517BDL-20 
CMOS Static RAMS — 1K, 4K, and 16K. TC5517BF-20 TC5517BFL-20 1C5518BP-20 TC5518BPL-20 


Applications are as varied as the imagination, from TC5518BD-20 TC5518BDL-20 1C5518BF-20 TC5518BFL-20 


automation in the home, office, at the factory, for use in TC5047AP-1/-2 TC5504AP-2/-3  TC5504APL-2/-3 1TC5513AP-20 
engineering — it’s your move. TC5513APL-20 _TOSS14P/-4 ae hid TC5514APL-2/-3 


Toshiba’s innovative developments in CMOS technology ‘TCSSO1P/-1 


TOSHIBA 


Toshiba America, Inc.: Electronic Components Div.: 2441 Michelle Drive, Tustin, Calif. 92680 Tel: (714) 730-5000 

Toshiba Europa (I.E.) GmbH: Electronic Components Div.: Hammer Landstrasse 115, 4040 ee F. R. Germany Tel. (02101) 1981 

Paris Office: Tour Neptune 23rd Floor, Cedex No. 20, 92086 Paris, La Defense, France Tel. (01) 773.72.72 

Toshiba Electronics Scandinavia AB: Banérgatan 21-23, S-115 22 Stockholm, Sweden Tel. 08/63 52 40 

Toshiba (UK) Ltd.: Electronic Components Div.: Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU 165JJ, England Tel. 0276 62222 
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With power on, touch the transformers. |f they're hot, 
they're cheap. Kepco/TDK transformers are barely warm. That’s 
because the cores are 
made of TDK H7C1 ferrite, 
the finest going, and have 
been designed for 







> 
particularly good low-loss 4 
characteristics at 40 KHz. 2 
Less heat generated by fa : 
transformers means mores | Ie aay Mogee | 
compact spacing of :.. | __ LOADING 
components and longer life. = ° 25% 50% 75% 100% 


(See the efficiency curves.) % OF MAXIMUM LOADING 


Do you get both 115 and al Va-c 


(selectable) inputs at 
no extra cost? You do 





Automatic component insertion 


when considering open frame 
Switching power supplies. 





Compare the mounting of components 
on our board with any other. The difference 
tells you a lot. The firm, solid, uniform 
mounting of our components adds to reliability 
and long life (our MTBF is over 60,000 hours). 
And it’s a major reason why our open frame 
Switchers are low-priced, not cheap: all 
components are mounted by a TDK-designed 
machine, in about five minutes. The money 
saved in both labor and freedom from rejects 
is what enables us to use such high-grade 
components. Machine production also means 
we're able to supply any number you need. 


See whether it has an on-board filter. 
If it doesn’t you'll have to add one that 
meets FCC and VDE requirements. 

Our conducted noise is not only well under 
both (see graph), but the on-board filters use 
special TD -made VDE- -approved capacitors. 


: with ours. So you can 
Look at the use our switchers for 
temperature rating both U.S. & export sales. 
of the capacitors: 
cheap ones 

are rated at 85°C. 
Good ones at 95°C. 
Ours are 105°C. 















| __troc pan sever “a 





100 KHz 





{MHz = 10MHz_~— 100 MHz 


The Kepco/TDK 
open-frame switchers 
aren’t cheap, 

they’re low-priced. 
4-output switchers are available in 


50, 100, 150 and 210-Watt models 


100 WATT 
and a variety of volt-ampere combinations. 4-OUTPUT 
As low as 99¢ per Watt in 1000 pc. lots. SWITCHER 


For a demonstration unit, write Dept. DX-14 
=| ip K = 5 Cc ©. KEPCO, INC., 131-38 Sanford Avenue 
ys Flushing, NY 11352 USA. (212) 461-7000 


TWX #710 582 2631. FAX: (212) 767-1102. 
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